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GEOLOGICAL SURYEY OE CANADA. 



Montreal, 3ist Marchy 186S. 

Sir, 

I have the honor to request that you will 
do me the favor to present to His Excellency the 
Governor General the accompanying Report of the 
progress made in the Greological Survey of the 
Province during the year 1857. 

I have the honor to be, 
Sir, 
Your most obedient servant, 

W. E. LOGAN. 

To the Hon. T. J. J. Loranger, 

Provincial Secretary, 

• 

Toronto. 
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TO ma EXCELLENCY 

8IB fiimVltD ITAIKEB HEAD, BABT 

ONiB OF HiSR HAJBaTyS HOST HONOaiBLB PttiyT COUNdU 
OiAIPHlK-GBNTSRlL AND (aOVBRNoit-IN-6HS» 

IS AKD OYIB 

IHll PJBOYINGBS OP qiNADA, ^OVA SGOip^. JfBmr BKUNBWIOK, AWD THB 

ISLAND OF PBINCB BDWA&D, 

AND yiO£-ADHIRAL 07 THB SAME. 



(• ' . .• •» -J J. «: .1. • •• '•^'■' 

M0NTBEAL9 dl#^ jKfarcAt 1858. 

Hat it plbasb Your ExCELLisNCT : 

' I Tiave the honor to present to Tour Excellency a 
^ fitateriient of the progress made in the Geologies.! Survey of 
~ 1tt)Le Province during the past year; and in doing so, to place 

before yoii the Reports of those gentlemen who nave aid®^ 
^ me m the investigation committed to my charge. The 

' Rejiorts are those of Mr. Murray, Mr. Richardson, Mr. Bell, 

Mr. killings, iProfessor James Hall of Albany, Mr. Hunt, aiid 
' iLieiit. E. D. 'Ashe of Quebec. 

The labors of Mr. Murray comprised in the first place a 

topographical measurement and geological examination of the 

coast and t^e immediately adjacent islands at the mouths of 
' the French Riveri the object of the work being to complete his 
' surveys of the various branches of that river by shewing their 

refeition to that part of Georgian Bay into whj^h thiey fall. 
^^Wiien the delineation of this portion of Mr. Murray's work 

was received in Montreal the plans of his various pirevious 



•urveys of the river were in the hands of the lithographer to 
be engraved, as part of the Report last presented to the 
Legislature, and ordered to be printed under my direction. 
With the view of obviating the expense of an additional map 
to accompany the present Report, the delineation was intro- 
duced in its appropriate place on the plans then in progress, 
rand it'-appears as part of the Report for 1856, while the 
geographical and geological descriptions constitute a portion 
of what is now submitted to Your Excellency. 

Another duty assigned to Mr. Murray was the investigation 
of the physical structure of the copper-bearing rocks of Lalce 
Huron. , The economical importairce of these rockB authorises 
a more detailed examination than there has yet been any 
opportunity of devoting to them. The discovery of the 
*<^per-lodes by which they are characterised is of course, 
the main object to be held in view ; but to search for these 
by mere empincal examination, without any fixed rule, would 
be an endless work. The metalliferous lodes of any formation 
are found for the most part in cracks or dislocations which 
have disjiurbed the formation, and which have given an oppor- 
ttinity for the secretion of the ore. One set of positions in 
which such disturbances -may be expected is the axes of anti- 
clinal and, synclinal folds ; whence it becomes of importance 

,. to know where these folds exist. The best way of determining 
this is to ascertain the geographical distribution of the con- 

, stituent parts of the formation, and the figure they exhibit 
when represented on a map. But in a stratified formation 

"like the Huronian, the beds having a general conformity one 

\ to another, if the distribution of one bed be ascertained it will 

* give an extensive knowledge of that of the remainder ; it 
therefore becomes of great use to select one well-marked band 
of the formation and to follow it out. In about the middle of 

.. the Huronian series there is a conspicuous band of limestone 
from 150 to 250 feet thick, which is so completely contrasted 
with the rest of the formation in aspect and mineral character 
that it was considered the best to select for examination, as a 

* test of physical structure, and Mr. Murray was instructed to 
trace it out. 



The position selected by Mr. Murray from which to com- 
mence his examination was Echo Lake. The original map which 
accompanied this part of Mr. Murray's work is protracted by 
Mr. Johnson on the scale of one mile to one inch. But for the 
purposes of this Beport it has been reduced to a smaller scale, 
and there has been added to it the position previously ascer- 
tained of the same band of limestone on the Thessalon Biver 
and on the coast immediately west of the Bruce mine, as well 
as its position on the Bruce mine location, in which last place 
it was pointed out to Mr. Murray by Mr. Borron, the superin- 
tendant of the mine. The relation of the diiSferent parts of 
the band, so far, will thus be understood in a general way, 
though it will still be necessary to ascertain the details of 
the intermediate parts, io order properly to connect the work 
around Echo Lake with that on the Thessalon Biver. 

The want ot conformity heretofore pointed out, between 
the Upper and Lower Silurian rocks of the Gaspd peninsula, 
prevents the out-crop of the one group from being any guide 
to the distribution of the other. At the same time both series 
of rocks are very much corrugated. From the neighborhood 
of the Chaudi^re to the Bivers Chatte and St. Ann, the axes 
of the folds appear to run nearly north-east, but they then 
change to east, and subsequently, to south-east ; and an irre- 
gularity occurs in the out-crop of the superior rocks, which, 
in attempting to construct a geological map of the peninsula, 
it was found impossible to represent with any approach to 
truth without a special examination of the interior between 
the St. Ann Biver and Gasp6 Bay. Mr. Bichardson was in 
consequence instructed to ascend the Biver Magdalen, and on 
reaching the out-crop of the Upper Silurian series, to follow it 
out to the right and the left. He has done so to the eastward, 
so as to join his work with what was done in Gaspd Bay by 
myself in 1843. But the season was so far spent by the time 
he returned to the Magdalen, that it would have been hazard- 
ous to attempt to join his work with that of Mr. Murray and 
myself to the westward. For this another opportunity must 
be chosen. 

Mr. Bichardson subsequently ascended the Saguenay for the 
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purpose of msking a recennaisance of Lake St. John, prelimi- 
'nary to vrfaateirer future examination might be prosecuted 'in 
that neighborhood; and I have to draw Your Excellency's 
attention to the very &vorabIe report he famishes of the 
elimate and agrieultural capabilities of the valley of that lake, 
and the apparently great extent of land there capable -of 
prosperous settlement. * 

'^Hr. Richardson's Report is accompanied with a plan of the 
'Magdalen River on the scale of one mile to one inch, that 
which has usually been adopted for all our measured surveys, 
a»^ wdl a& one on* a smaller scale, shewing the distribution of 
the rocks traced out in the Oasp^ district, and another giving 
' that of the Lower Silurian strata met with on Lake St. John. 
The plans are the work of Mr; Scott Barlow, who accompsr 
nied Mr. Richardson on his explorations. 

' *'Mr.' Richardson was accompanied also by Mr. R. Bell, who 
in addition to aiding in the general work of the exploration, 
was instructed to make a collection of the recent marine, 
fresh-^water and land shells he might meet with, as well to 
such other objects of natural history as could be obtained aJid 
transported without interfering with the main objects of the 
investigation. Mr. Bell has furnished a Report enumeiuting 
the species and localities- of his collection, which will be bf 
utility in aiding us to a knowledge of the geographical dis- 
tribution of such organic forms. In transmitting this to Your 
'Excellency I have to express my obligations to Mr: Lea of 
Philadelphia, one of the highest authorities in this department 
of natural history, for the aid he has kindly given in naming 
the land and fresh^water species of the collection, three of 
which he regards as new. 

In addition to his labors in the Mrangements of the Museum, 
the attention of Mr. Billings has been devoted to various points 
connected with the distribution of the Lower Silurian lime- 
stones on the Bonne-ch^re, the Upper Silurian limestone of 
Oalt, and the Devonian rocks of the western peninsula of 
Upper Canada. His Report on these, together with his de- 
scriptions of various new species of organic remains, is now 
transmitted to Your Excellency. 



Several new species of the genus Crraptolithus^ with others 
o{ Dictyonefnaf discoTered by Mr. Richardson iii the vicinity* of 
Qnebec in 1864 and 1865, were then placed for exiaminatibn 
and description in the hands of Professor James Hall ot Albany, 
whose works on the palaeontology of North American rocks 
are too well known to require mention. These organic remains 
he kindly undertook to have figured and engraved, as a contri- 
bution to the palaeontology of Canada ; and his Report on the 
progress made in the work; with his descriptions of the fossils, 
constitutes one of the documents connected with the present 
comnranication. 

The Report of Mr; Hunt comprises refifeafdhes on the natiire 
and mode of formation of magnesian limestones, fai'ther ihvi^ 
tigations of som^ traps, Serpentines and mineral waters, and 
some observations upon the valtke of the' artificial guatio 
manufactured from the fish-ofikt and bittiininous shetles of the 
Lower St; Lawrence. 

My own time has been largely employed in thfe arrangements 
of the'Museum. ' "Hie cases' designed to hold the collecti&n 
of the Survey were not completed until after iny return in 
' 1866 from the" Paris Exhibition: and mv intention was that 
my assistants, when they should have completed the study 
and connparison of the facts and materials of each Suthmef's 
exploration, should devote theii' remaining time to the clas- 
sification and distribution of the specitfiens of the collection, 
until this task should be accomplished. But the American 
Association for the Advancement of Science having accepted 
a joint invitation from the Mayor and Corporation iand the 
TSattiral History Society of Montreal, to hold their annual 
meeting for 1857 in this city, it befca'tne in some degrfee 
imperative upon the officers of 'the Survey at once to pl^lfce 
the Provincial collection illustrative of Canadian Geolbgy irf a 
condition to be fully appreciated by such men of science, 
clevoted to this branch of investigation, as might "be pri^seiit 
at the meeting. To do this required the whole of Mr. 
Billings* time, arid very nearly the ^^hole of niy own, tintil 
the meeting of the Association which took place on the iSth 
of August. 
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Among the eminent men of science present at the meeting 
of the Association, I was glad to welcome my distinguished 
friend Mr. A. Bamsay, deputed to represent for the occasion 
the Geological Society of London. Under Sir Roderick 
Miirchison as chief, he directs the Geological Survey of Great 
Britain, and is at the same time one of the Professors of the 
Government School of Mines; and I felt persuaded that it 
would greatly conduce to the benefit of Canadian geology, 
and serve to extend the interest already existing in it in the 
United Kingdom, if Professor Bamsay could be induced to 
accompany me, after the business of the Association should 
be concluded, on a geological tour through a part of the 
Province. An arrangement to this end was made, and Pro- 
fessor Hall volunteering to be our guide through the classic 
geological ground of New York, which I had never previously 
visited, I deemed it advisable to take advantage of so favorable 
an opportunity for increasing my own experience, and for 
making me acquainted with some of the Devonian rocks of 
that State which appear to be wanting in the Canadian series. 

The requirements of the meeting of the American Associa- 
tion, and the few weeks spent in the tour to which I have 
alluded, brought round the month of October before I could 
enter upon any personal explorations. These were devoted 
to a farther investigation of the crystalline limestones of the 
Laurentian series of rocks, in which something has been added 
to our knowledge of their geographical distribution ; but as 
no facts have been ascertained to illustrate their sequence 
beyond what were presented in the Report of 1856, and as a 
continued prosecution of the investigation is intended during 
the ensuing season, it appears to me desirable to reserve a 
, farther description until I am furnishea with a larger number 
of new facts. 

While the arrangements effected in the Museum have so 
much trenched upon the time usually devoted to field work, 
they have placed the Survey in a position to more readily 
compare and understand the value of the materials from time 
to time collected, to decide at once upon what may be con- 
sidered duplicates, and to commence a distribution of them 
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among the educational institutions of the country. This was 
one of the objects originally contemplated in the institution 
of the Survey, and a first instalment of specimens has been 
sent to University College, Toronto, and Laval University, 
Quebec. 

In the last Report it was stated that in carrying into efiect 
that portion of the duties assigned to me which regarded the 
determination of the longitudes and latitudes of important 
places in the Province, I had had recourse to the use of the 
telegraphic wire for the longitudes, and had availed myself of 
the services of Lieut. E. D. Ashe of the Quebec Observatory. 
I have now- the honor of transmitting to Your Excellency 
Lieut. Ashe's Report, with an abstract of the work done up to 
the present time. By this it will be observed that the longi- 
tudes determined are those of Quebec, Montreal, Ottawa, 
Kingston, Toronto, Collingwood, Windsor and Chicago. 
Quebec was made the point of departure in Canada, and the 
longitude of Quebec has through the kind assistance of 
Professor Bond, been compared with that of Cambridge 
Observatory near Boston, which is considered the position on 
the continent of America whose relation has been most accu- 
rately determined with Greenwich. 

The determination of these various positions has enabled 
me to give a general truth to the topographical map of Canada, 
on which I am to delineate its geology. This map is now 
nearly completed, and would long ere this have been in the 
hands of the engraver, had not about half the time of the 
draughtsman who is compiling it been unavoidably occupied 
in preparing the tracings for the lithographer, and correcting 
the proofs of the twenty-two sheets of plans which have just 
been printed for the Legislature in connection with the last 
Report of Progress. 

I have the honor to be 

Your Excellency's most obedient servant, 

W. E. LOGAN. 
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FOS THE TEAR 1857, 



or 



ALEX. Jiip^4^Y, : I>% ASSISTANT PROVINCIAL QEC^GISf 

SIB WILLIAHB. LOGAN, F.R.S., 
DISECTOH OF THE GEOLOGICAL SURYETPF CANADA. . 



MONTBEAL, 1857. 

Snt, 

In the spring of the present year you were pleased to .. 
dii^et me to make a topographicfal measurement of thecjoast of . 
Georgian 3ay I where the several mouths of the French Biver ., 
discht^rge themselves, in order to connect the surveys pre-.. 
vioii^ly made of the various branches of that river, , 

t^0f;thi8 purpose, after having provided myself with two, , 
canoes, ^n.i^istant, and a party of Indians at She-bah-ah* 
nan-ning/I repaired to Pointe des Grondines, where our labors 
Gommeneed about the middle of June. Beinir favored with , 
very fine we«^tber for carrying on our operations, little time . 
was lost in accomplishing the work, and I had the honor of 
forwarding to you in July a plan of the same, with all par- 
ticulars recorded on it. This work, I have understood from 
you, was received in time to be incorporateil in the map of 
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my previous explorations then in course of being lithographed, 
on the face of which it has already been published. 

In accordance with your farther instructions, I then pro- 
ceeded with my party to Bruce Mines, and subsequently to 
Echo Lake, near the western extremity of Lake Huron, where 
you suggested I should commence to work out the physical 
structure of the copper-bearing or Huronian rocks of the 
region, by following up the remarkable band of limestone 
which is there well deyeloped about the middle of the forma- 
tion. In connection with this work a survey was made of 
Echo Lake and River, the north part of Great Lake George, 
the connecting stream of St. Mary between Great and Little 
Lakes George, Little Lake George and a part of Garden River. 
From various points of this survey cross-bearings were con- 
stantly taken upon all the most conspicuous features in the 
interior. By these we were enabled to fix the position of such 
points with tolerable accuracy, and they afterwards rendered 
us good service as checks upon the perambulated measure- 
ments made during our inland excursions. 

Through the aid of my assistant, Mr. John Johnston, who 
acted chiefly as draughtsman on the occasion, a plan of this 
portion of our work ivas completed on the usual scale of one 
inch to one mile. It represents all the main topographical 
features of the country examined, with its geology where it 
could be satisfactorily ascertained, and is accompanied by a 
vertical section. These have already been placed in your 
hands, and I would beg to call your attention to the very 
creditable manner in which Mr. Johnston's work is executed. 

Finally, I made a short excursion from Bruce Mines for 
the purpose of ascertaining with accuracy the position of the 
out-crop of a band of limestone reported to me by Mr. Borron, 
the superintendant of the mine there, as having been observed 
a short distance from the works and witnin the location, and 
no doubt identical witl^ that mentipned above. The connec- 
tion of this Work With the previous, ciani^ot with certainty be 
shewn until sorne further i^itermediate exaiuinations have been 
made, which! hope to accomplish in the course of the ensuing 
season's operations. 
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COAST AT THE MOUTHS OF THE FRENCH BIVES. 

f 

Geographical Characteristics. 

The waters of the French River are discharged into Geor- 
gian Bay through several channels between Pointe des Qron- 
dines on the west and the inlet called by Bayfield the Key, 
which is situated at the north-east angle of Lake Huron. 
The distance between these two positions is a little under 
eighteen miles, and they are nearly due east and west of one 
another. The outlets of the river may be divided into three 
sets, the western, the middle atid the easfern. - Each set is 
composed of several discharging branches, every brie of which 
before reacting the surface of Lake Huron is precipitated 
over a fall or rapid. The country is by this complicated 
reticulation cut up for many miles between the main body of 
the river and Lake Huron, into a great group of islands. 

The western outlets have two main channels, the old tra- 
velled channel and the Mauvaise Rivi6re. The old travelled 
channel enters Lake Huron by three branches of discharge, 
which are situated about six miles from Pointe des Grondines 
in a bearing a little north of east. The middle of these 
branches has for many years been the principal ingress and 
egress for the Hudson Bay Company's canoes to and from 
their posts on the Ottawa, Lake Nipissing, and other parts of 
the interior. It is the one most easily approached from 
without, as well as most easily navigated. 

The Mauvaise Riviere is situated about «even and a-half 
miles from Pointe des Grondines, and it also empties into Lake 
Huron by three branches, all within a short distance of one 
another, and each having a fall of about four feet, before 
joining the still water of Georgian Bay. 
* The middle outlets or Large River channel fall into the 
bay through three openings. The most western is abput three 
and a-half miles east from the Mauvaise Riviere; the other 
two, -which are small and within a-quarter of a mile of each 
other, are about a mile and a-half farther east, or about thir- 
teen miles from the Pointe des Gitondines. 
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The eastern outlets consist of two opeaings which emptj 
into a long narrow bay lying directly north of the Hydson 
Bay Company's old post at the mouth of the Key inlet. 

AH these channels and outlets flow through a barren and 
desolate waste. The greater part of it is either perfectly bare 
rock, or a surface made little better than . such by a scanty 
covering at intervals of small stunted trees and bushes, chiefly 
belonging to varieties of the fir tnbe. The country is for the 
most part low, but e;ctreme|y rugged, ofiering bold and preci- 
pitous but not very lofty clifis, on the poast, while the surface 
is arranged in sharp and broken ridges, of rock, parallel to one 
another, for the most part in a north-east beariug, and con- 
fonning to the bays and outlets. 

Inumerable islands, islets, knobs and re^s of rock lie off* 
th^ part of the coast, rendering an approach to it dangerous 
an^ difficult at all points, but moat especially ofi*the entrance 
to. the middle outlets or Large River channel. Between this 
and the cluster of islands called the Bustards, situated from 
two to three miles to the southward, nothing can be safely 
navigated larger than a canoe or a boat of the smallest draught 
of water. The old travelled channel or eastern set. of outlets 
is undoubtedly the most accessible part for any craft, but there 
are many reefs and sunken rocks between it and the Pointe des 
Grpndines, over which the swell of the lake may be distinctly 
heard to break for many miles around. . 

As an agricultural country a large portion of the region im- 
mediately south of the chief part of the French River appears 
to be valueless, and the pine-timber, where it attains a size 
wo^rthy of notice at all, is too much scattered, and besides 
usually too small to be of any commercii^l importance. The 
principal if not the only recommendation which the coast at 
present possesses is as a fishing station. In this respect it is 
equal to any other part of the lake,. It is amply supplied with 
white-fish and trout, as well as bass, pike and pickerel, all of 
which are now taken in large quantities by the Indians and 
half-breed fishermen from Weh-que-mi-kong and She-baU-ah- 
nah-ning; and were the trade skilfully and systematically pur- 
sued by an establishment possessed of citpita>l, it would juot fail 
to be a source of considerable prpfit. 
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Dlstrilmtian ef the RocIcSm 

The rocks of this part of the coast and of the islands 
adjacent to it are all of the Laurentian age. They consist of 
red and grey homblendic and micaceous gneiss, becoming 
frequently very schistose, of quartzite, and intrusive masses of 
syenite and greenstone, intersected by veins of white quart* 
and cut by dykes of granite. The general strike of the 
stratification varies from a few degrees east of north to about 
north-east, the inclination being usually south-eastward at 
high angles. The strata are arranged in a series of parallel 
ridges, which alternate with low narrow valleys or with 
numerous channels or indentations of the coast. They are* 
usually more or less contorted, and undulations of considerable 
magnitude may occasionally be observed in some parts. An 
example of such an undulation exists between the middle and 
eastward outlets, and it suggests the probability that there are 
frequent repetitions of the same strata, 

A great mass of syenite, of coarse grain for the most part, 
sometimes reddish, but chiefly grey in color, spreads over the 
country between the western and middle outlets. The gneiss 
at the Mauvaise Riviere dips towards the syenite nsi if passing 
beneath it, while that near the middle outlets, whrre seen in 
contact with the syenite, dips from it about S. E. <80o.* The 
surface of the syenite is very low and flat, and almost destitute 
of vegetation ; that of the gneiss presents abrupt broken ridges, 
more or less covered with a small growth of ever-greens and 
deciduous bushes. At the entrance to the bay receiving the 
discharge of the middle outlets, the gneiss is intersected by 
dykes of greenstone, and both are cut by granite veins. 

Portions of the gneiss are garnetiferou«, especially among 
<he hornblendic schists and quartzose bands. These portions 
were observed chiefly near the extremes of the part surveyed, 
that is, near Pointe des Grondines on the one hand, and in the 



• The bearings given in this Report arc magnetic, the Tnriation being abont 
40 15' W. at the mouths of the French River, and about 0^ 30' W. in th« 
neighborhood of Echo Lak«, 

B 
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bays that intervene between the middle tad eastern ontlets 
on the other. 

Quartz veins are of frequent occurrence throughout the 
whole region ; many of them are of laif;e size, but in no ease 
were they observed to contain any mineral indications worthy 
of especial notice, nor have any rumours through the Indians 
or others reached me of the presence of n^tallifeious lodes 
nearer than Lake Nipissing. 

The character of the rocks here is not usually very well 
adapted for building purposes, except .of the most oi^inary 
description. The hard beds are usually thin, and they alter- 
nate with crumbling schistose layers, which are frequently 
contorted or broken. From such strata it would scarcely be 
possible to procure any available materials, but when the 
harder beds are of tolerable thickness 'and the strata somewhat 
regular, they might be made available, especially when they 
happen, as they sometimes do, to be cut by parallel joints in 
directions at right angles to one another. This is the case in 
the south part of the bay receiving the discharge of the middle 
outlets. 

Portions of the syenite would no doubt dress into handsome 
rectangular blocks, and make a durable and elegant material, 
but the working of it would be attended with considerable 
diflSculty, for the rock is tough and hard to cut or blast, and 
it does not appear to possess any regular joints either horizon- 
tal or vertical, though it would probably split iu any direction 
required by the application of plugs and feathers* 

It is probable that should stone be wanted for facing any 
public work in this region the nearest and best supply will be 
found among the Niagara limestones of the Qrand Manitoulin 
Island. From them too would be obtained the lime required 
for the purpose of mortar. 

SCHO LAKE AND THE StraROUNDIKG CQUKTRY. 

OeograpMcal Characterima. 

Echo Lake is beautifully situated among lofly hills and 
bold precipitous rocks, a little over three miles ^orth-east 
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from the head of Great Lake GFeorge, with which it is con- 
nected by a sluggish stream flowing for the greater part 
through marsh or low flat land. The length of the lake is 
about four miles from head to foot, in a line running north- 
east and south-west. Its breadth is contracted by two opposite 
points of limestone near the middle, to a distance of somewhat 
under a mile, while it opens above and below into expanding 
bays. The widest part of the upper expansion is about 
two miles, and that of the lower rather less than a mile and 
arhalf. 

The main stream, supplying the lake with water, comes in 
at the north-east angle of the upper expansion through a 
marsh. Above the marsh the stream becomes rapid, and its 
upward course bears nearly due east for about three miles. 
It then bends round to the south-eastward. The valley con- 
tinues in this direction for several miles, but finally turns to 
the westward and north-westward, and opens into a prairie 
with a small lake which constitutes the head of the stream. 

The two Lakes George and the connecting stream between 
them are bounded by Sugar Island on the one side and the 
Canadian mainland on the other. The distance from the 
mouth of Echo River at the head of Great Lake George, to 
Root River at the head of Little Lake George, is seven miles 
and a-half in a straight line bearing west-north-west. The 
banks on either side of the stream on this line are low and flat, 
and frequently marshy ; but at a short distance back, on the 
north side, the surface becomes broken and mountainous, rising 
in abrupt rocky precipices or bold rugged hills, and affording 
frequent scenes of great and picturesque beauty. 

On the south in Sugar Island the land rises gradually to a 
considerable elevation, and presents a gently undulating sur- 
face, contrasting strongly with the wild and rugged charact^ 
of the mountainous region on the north. , 

At the foot of Little Lake George, Garden River falls in on 
the left bank. Its course near the otttlet^is exceedingly 
tortuous, but the valtoy has a general upward bearing of libout 
N. N. E. as far as we ascended it, which in a straight line, did. 
iK>t exceed three miles. I was informed by the Indians that 
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♦lie stream was accessible for canoes for many miles farther 
itp, but that it became very rapid and difficult to navigate 
above the highest part we reached. 

' To the east of Echo Lake, and northward of the limestone 
point on the east side, there is a tract of fine land, heavily 
Umbered with maple, elm and birch, interspersed at intervals 
'with groves of hemlock and a few pines, with cedars in the 
hollows and swamps. The surface of this part rises gradually 
to the south-eastward for upwards of two miles, and is beau- 
tifully watered by numerous little brooks falling into the lake. 
This tract extends northward to the valley of Echo River, and 
is bounded to the eastward by a small brook which falls into 
the river where its upward bearing turns to the south-east, 
which is about two miles and a-half from Echo Lake. 

To the cast of this tract, and to the south of it and of the 
lower expansion of Echo Lake, the country is rugged and 
broken. It is marked by a succession of precipitous hills and 
'narrow valleys, which run nearly due east in the south part, 
but take a south-easterly course as they advance. Among 
'these ranges the waters of a considerable area flow westerly 
into the lower part of Echo River or Lake Qeorge. One of 

the streams flowing into the former has a nearly due east 
'"opward bearing for about three miles, where it is the outlet 
^of a boautiful lake about four miles long, in a south-easterly 

bearing, divided into two nearly equal parts about a mile wide 
•each where broadest, connected by a gut not exceeding a 

couple of chains in breadth. 

On the north-east side of the upper part of Echo River 

bold precipitous cliffs rise up to heights of 500 feet ; as they 

iapproach the north shore of Echo Lake they strike westward 
^ and run inland beyond the lake in the same direction, in 
*' conformity with the parallel ridges on the south already 

mentioned. 

Westward of Echo Lake, and between it and the valley of 
= Garden River, the country is very much broken by rocky 

ridges, but there are intervals of beautiful hard-wood land in 

the hollows and lower parts between them. Through each 
^lof these valleys there usually flows a pretty brook of clear 



21 

water, taking its rise from one or other of the picturesque 
little lakes which lie on each side of the water-shed. Betweeii 
Oarden River and Root River, at a distance of from one to two 
miles from the north shore of St. Mary River and Little Lake 
George, a similarly rugged description of country prevails, with 
intervals of hard-wood land, lying at a high elevation, and at 
such parts the principal trees being hard maple, it is much 
frequented by the Indians for the manufacture of sugar. 

The plains that skirt the main river and the shores of the 
Lakes George on the north side are possessed of a light sandy 
soil yielding red pine of good size, with a profuse growth of 
wild fruit trees and bushes ; but there is also a great extent of 
marsh-land, where wild grass or reeds constitute the chief 
part of the vegetation. 

Character and Distribution of the RocJcs, 

Huronian Series. — The rock formations examined in the region 
around Echo Lake are altogether of the Huronian age, with the 
exception of the flat parts skirting the shores of Great and Little 
Lakes George and St. Mary River. These, with Sugar Island, 
although nowhere exhibiting a good exposure of the rock in 
place, very probably belong to the lower members of the 
unconforaiable Silurian strata. To follow out the structure 
of the altered and contorted Huronian series, a band of lime- 
Btone belonging to it was selected as the best developed feature, 
and the one most readily recognisable from its peculiarities of 
mineral character, as well as its association with a remarkable 
conglomerate both above and below. 

The two points at the narrow part of Echo Lake are com- 
posed of this limestone, and the band was followed with little 
interruption to the westward, from the point on the west side 
of the lake, until it was found to sink below the plain in the 
valley of Root River. At the point on the west side of Echo 
Lake the dip is southerly, and freed from minor contortions 
it ^ews an average inclination of about twenty-five degrees ; 
but the strike almost immediately inland turns off about north- 
west, and the limestone forms the face of the high cliffs west 



of ihe bay on the north aide of the point. The band then 
trends abont west by north for nearly three mfles, after whidi 
it sweeps round and runs in a sonth-easterly direction for 
abont two miles, giving eridraice of a synclinal fonn in the 
stratification. It then folds over an anticlinal ajds» making a 
sharp tarn to the west, running in that direction with a 
southerly dip. Following the band on the south side of the 
anticlinal, it keeps a general course nearly parallel with the 
Talley of the main river, and it is seen largely developed on 
ihe high land on each side of Ckurden River. Again it appeals 
on the high land about a mile and a-half back fix>m the head 
of little Lake Greorge, near the valley of Boot River, beyond 
which in the same direction, we have the flat country under- 
laid by the Silurian strata. 

This calcareous portion of the Huronian formation averages 
about 200 feet in thickness. It presents alternate layers of 
pale blue or whitish limestone,- and greenish calcareous and 
silicious slate usually in thin strata. The calcareoHrilicious 
slate weathers out in high relief, and gives a striped or ribbon- 
like aspect to the mass when exposed. About the middle of 
the band there is a calcareous breccia, generally in a massive 
bed, holding angular fragments of greenstone trap and dark 
blue or blackidi impalpable grained slate. 

Both above and below the limestone the rock is a slate 
conglomerate, tiie base of which is usually of a greenish color, 
frequently having the aspect of an igneous rock; but it 
contains numerous rounded pebbles of various kinds, the 
chief part of which are crfrenite, quartz, gneiss and jasper. 
In some cases the conglomerate is very coarse, the pebbles or 
boulders as they may be called, forming the greater part of 
the mass. In other cases the rock is a fine compact slate, 
enclosing rounded masses of various sizes and characters, which 
are scattered through the slate at wide distances from one 
another. 

Following the limestone band east from Echo Lake, it strikes 
about E. S. E., and is lost beneath the heavily timbered lan^ in 
a little more than half-armile from the point. It forms in this 
distance two rather sharp-ridged hills, with a northerly escarp- 



rnent to each, and ihej are flanked to the east by a cedar 
«wamp. Beyond this the band was nowhere found in place 
for five miles; but it appears by the distribution of the upper 
and lower conglomerates, whicfa were traceable for the greater 
part of six miles, and by occasional loose limestone blocks 
between them, that it runs in prairies and marshy valleys 
where the rock is altogether concealed. The general strike 
of the conglomerates is south-easterly, parallel with the ridges 
which have been already described ; and in the position to 
which this would carry the calcareous band« blocks of lime- 
atone were met with a little over half-a-mile south-west from 
the exit <^ the smpill lake at the head of Echo River, from 
which position it is probable that it holds the same course 
until it strikes Thessalon and Otter-tail Lakes on the Thessalon 
River, where it is already known to be exposed. 

The rocks beneath the lower slate conglomerate are green- 
ish siliciouB slate and pale greenish quartzite, which on Echo 
Lake are displayed in high precipitous cliffs on the north side. 
These are underlaid by greenstone, and below the greenstone 
is a highly altered green chloritic slate, which is exposed in 
nearly vertical strata forming high precipices at the extreme 
iiead of the lake. 

Above the upper slate conglomerate there was observed :at 
«everal places a thinly laminated dark blue or blackish slate 
of very fine texture, interstratified with thin beds of dark grey 
quartzite. These were overlaid by whitish or pale grey 
quartzite, in some parts immediately succeeded by a mass of 
^eenstone, and in others gradually passing upwards into a 
quartzose conglomerate with blood-red jasper pebbles. 

Great masses of trap appear to be irregularly interposed 
among the strata. They are of nearly uniform character, 
being for the greater part coarse grained greenstone of a dark 
^een color. Numerous greenstone d3iLes intersect the forr 
mation, which seem almost invariably to be fine grained or 
compact. About two miles north of Root River a deep flesh- 
r«d granite dyke of a porphyritic character occurs. It is 
interposed between the lower chloritic slates and an overlying 
mass of greenstone, which runs nearly parallel with the strike 
of the stratification* 
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A line drawa in a north-east and south-west direction near 
the centre of the area examined, as represented on the map, 
would cross the measures at about a right angle, and they 
would probably be found to be as follows in ascending order : 

Feet. 

1. Green altered slatea of a chloritic character, 1000 

2. Greenstone, 400 

3. Greenish silicious slates, interstratified with pale greenish quartzite, 1200 

4. Slate conglomerate, 1000 

5. Limestone, 250 

6. Slate conglomerate, 800 

7. Dark blue or blackish fine grained slates, with dark grey quartzite,. 500 

8. Whitish or whitish-grey quartzite, passing into quartzose conglome- 

rate with blood-red jasper pebbles, 1000 

9. Greenstone, 700 

6850 

Copper pyrites is very generally disseminated through th6 
masses of greenstone wherever they were examined, and it 
occasionally appears in quartz veins in sufficient abundance 
to constitute metalliferous lodes. The most favorable indica- 
tions known of this description in the area are on the soutk 
aide of Echo Lake, and in the hills north of the mouth of 
Root River, both of which localities have been taken up for 
the purposes of minings but have not hitherto been worked to 
advantage. 

Specular iron ore was also frequently observed both in the 
trap and in the sedimentary portion of the formation,, occa- 
sionally arranged in thin continuous layers between the strata 
for considerable distances, and at other times in small isolated 
masses irregularly distributed through the rock. The latter 
condition was especially observed in the quartzose conglome- 
rates with blood-red jaspers, where indeed the iron ore ap^ 
peared to constitute a characteristic mineraL 

Portions of th« band of limestone are available in an econo- 
mic point of view for burning into quick-lime, but it is not in 
general well adapted for building stones. Mr. Palmer of 
8ugar Island informed me that he had procured a few loads 
of the stone for the purpose of testing its capabilities^ aud 
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found it to produce an excellent material for mortar, althoiigh 
rather difficult to burn, and mostly of a dark color. 

Loivcr Silurian Rocks. — On the north end of Sugar Island, and 
the flat land contiguous to it north of Little and Great Lakes 
George, no exposures of rock were found, with the exception of 
certain strata in the valley of Garden River. Here a shale or 
indurated clay occasionally crops out at the lower part of the 
bank of that tributary, and is of a reddish color, sometimes 
mottled with green spots or marked with green stripes. A 
red color similar to that of the shale is pretty generally 
imparted to the clay and soil of all the flat land in the country 
around, and slabs and fragments of red or variegated red and 
green sandstone are imbedded in the clay and distributed 
largely over the surface. 

A rock similar to the fragments of sandstone is found exten- 
sively displayed in place at Sault yt. Mary, and there cannot 
be much doubt that the red shale of Garden River belongs to 
the same set of strata, and that these strata run under the 
Lower Silurian limestones which occur farther south on St 
Joseph Island. In so far as the Canadian portion of these 
limestones is concerned, I am not aware that any of the fossils 
which have been brought from them are diaracteristic o£ 
deposits older than the. Ghazy limestone; and the total absence 
of fossils from the red sandstones makes it difficult to determine 
exactly their equivalent in that part of the Lower Silurian 
series which is inferior to the Chazy. 

Dri/L — The whole of Sugar Island and the flat land at the foot 
.of the Huronian hills, including the lower part of the valleys 
which run up among them, is covered with deposits of clay, 
sand and gravel, with numerous boulders derived chiefly from 
the copper-bearing rocks to the north. 

The banks of Garden River, which are from forty to sixty 
feet high, are composed of red and drab clays holding calcareous 
concretionary nodules, and surmounted by a stratum averaging 
about six feet in thickness of coarse sand of a reddisliJ-yellow 
color. The flat land on the north side of River St. Mary and 
its two lakes, as well as the margin of Sugar Island, is largely 
composed of sand and gravel presenting the ruins of the red 



Baodstone foRnation, mixed up with 
those of greenstone, quartzite, and 'va- 
rious shales of the Huronian ' series. 
The boulders are in general derived from 
^ the latter formation, and among them are 
^ conspicuously displayed, particularly to 
I the south of the point more especially 
ati examined, immense blocks of red jaspra 
1 1 1 c<»iglomerate ; but at one part near the 
%ft out-crop of the Huronian limestone at 
I f J' Root River there are numerous large 
1 1 § J rounded masses of gneiss and mica slate, 
I III resembling in all respects such as are 
d 3 P E S 5J derived from the Laurendan rocks. A 
I «- s i» ■« I large mass indeed was observed, which 
s I had the appearance of being in place. 

^ I This is situated in a ravine, north of the 

•3 -a limestone, between the lower slate cou- 

S 1 glomerate and a band of greenstone trap 

** a overlying the green silico-chloritic slates; 

J I it forms a low escarpment, much cov- 

% t ered and concealed with bushes, and 

1 ■" I consists of red and grey micaceous gneiss, ' 
4 i -^ in alternating bands, with a dip N. E. 
? <36o. 

I The rocks in the neighborhood of Echo 

g Lake present many smooth rounded sur- 

faces, shewing ice grooves and scratches. 
I -S I The direction of those that come under 
i, I !> my observation varied from S- SS** W. to 
S. 70O W. 

The accompanying wood-out repre- 
sents a vertical section of the rooks on 
the line drawn on the map a little to the 
west of Echo Lake. 

The scale of the section is one mile 
to one inch, both horizontally and ver- 
tically. 



27 



'">J>toM 




<£BOLOOICAL StTKVBT OF CAN ADA 
— SirlCB.IiOganTJi.SJ)iKictor. 





PLAN , J 

SHOmiNG THE DISTRIBUTION OF THE 

HURONIAN LIMESTONE 

tETWELN 

ROOT RIV BRahdBBI JCE MINES 



•i *■ 




26 



27 

Huronian Limestone near the Bruce Mine. 

The information derived from Mr. Borron regarding the 
out-crop of the band of Huronian limestone on the Bruce 
mine location, was found to be essentially correct. The 
limestone occurs in small broken ridges about half-a-mile or 
a little more north from the lake shore, and a short distance 
east from the boundary between that location and the next to 
the westward, in the occupation of the Wellington Mining 
Company. Its general aspect and mineral character are iden- 
tical in most respects with those displayed by it elsewhere. 
It is much disturbed and intersected by dykes of greenstone 
trap, the general bearing of the principal of which is about 
N. 720 W. and S. 72^ E. 

The position of the limestone here and at the most southern 
point of the next location westward, where its presence is stated 
in your Report on the North Shore of Lake Huron in 1848, 
indicates the structure you then appear to have suspected as 
the true one for this part of the coast. These exposures of 
the calcareous band are on the opposite sides of an anticlinal 
axis, and between the newly discovered out-crop and the 
developments of the band on Thessalon and Otter-tail Lakes, 
north of the location, there is a synclinal form, on the axis of 
which the band will turn somewhere southward of the lowest 
exposures which we observed together on the Thessalon River. 

I have the honor to be. 
Sir, 
Your most obedient servant, 

ALEX. MURRAY. 
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Montreal, 31^^ December^ 1857. 

Sir, 

In the month of May last you were pleased to direct me 
to make a geological examination of a part of the Peninsula 
of Gasp6. I was instructed to commence with a survey of 
the Magdalen River, and from it to trace the out-crops of such 
important groups of rock as might be met with to the eastward 
aa far as Gasp6 Bay. 

Leaving Montreal on the 26th of May, I arrived at Quebec 
the next day with my party. Here a week elapsed before a 
proper conveyance could be procured, and two more weeks 
were occupied by our passage down the St. Lawrence. 

Having amved at the mouth of the Magdalen, a few days 
were spent in making arrangements for the survey of the river. 
We commenced by measuring a part of the coast below its 
mouth, and in determining our distances both here and subse- 
quently on the river, we made use of the naicrometer telescope, 
while our bearings-were ascertained by prismatic compass. 
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In these operations I was aided by Mr. Scott Barlow, who 
being at one end of the sights while I was at the other, was 
enabled to check the bearings ; and having with us a repeating 
circle and reflectuig horizon, I was farther indebted to Mr. 
Barlow for a general check on the measurements, by his 
frequently ascertaining the latitude by observations of the sun. 
Mr. Robert Bell, another of our party, in addition to a perse- 
vering attention to the general objects of the survey, devoted 
a part of his time to the collection of recent objects of natural 
historyt his observations on which will be communicated to 
you by himself. 

Our ascent of the river commenced on the 30th of June, 
and the highest point on it to which our micrometer measure- 
ments reached, being the farthest navigable for our canoes, 
was attained on the 20th of July, the distance being over 
sixty-two miles. A farther distance of a few miles was 
examined on foot, but running short of provisions, we were 
obliged to return to the mouth of the river. For several days 
previous to our return we subsisted principally on porcupines, 
which we found in some abundance along the river. 

After allowing the men a few days rest we again ascended 
the river twenty miles, and then leaving our canoes, made a 
traverse southward, nearly at right angles to the stratification, 
to York River, which empties into the south-west arm of G-asp^ 
Bay. From this we proceeded eastward, nearly with the stra- 
tification, until we struck the Dartmouth River^ intersecting it 
near its discbarge into the north-west arm of the bay. When 
about half-way, Mr. Barlow separated from us tb run a line 
of section oblique to the measures, striking the Magdalen 
where we had left it, and to take our canoes back to the 
mouth. 

Another traverse was made from Griffim Cove on the St. 
Lawrence to Peninsula Cove in Gasp^ Bay ; and proceeding 
thence up the Dartmouth River to the west line of South 
Sydenham township, an additional transverse line was mea- 
sured from this position to Grand Etang on tibe St. Lawrence. 

The whole distance, with the exception of the sixty-two 
miles on the Magdalen, was travelled on foot, and all our 
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perambulations, comprehending over a hundred miles, were 
measured by counting our paces, positions being checked as 
occasion occunred by bearings on previously determined pro» 
minent objects. 

On leaving the Magdalen my intention was to return by the 
York Eiver to the point where we struck it on our first 
traverse, and then to cross over to our starting point ; but the 
want of sufficient water in this stream for its navigation in 
canoes, forced me reluctantly to abandon the attempt, and 
purchasing a boat at Grand Etang we asoended tiie St. Law- 
rence to the mouth of tiie Magdalen. 

There being scarcely sufficient time again to ascend the 
Magdalen with a view of tracing the out-crops by a pedestrian 
excursion to the westward, and so join our work with that of 
Mr. Murray on the St. Ann in 1845, and your own on the 
Chatte m 1844, 1 was tempted by the facility of navigation to 
maiie an excursion up the Saguenayto Chicoutimi, and thence 
to Lake St. John. The examination here made can only be 
considered preliminary to such futm*e explorations as you may 
institute upon the various important streams that flow into 
this lake, and the distribution of the rock masses on its borders 
will require the exploration of some of these rivers to be made 
intelligible. 

Leaving Lake St. John, Mr. Bell and our canoe^men returned 
by steamboat from Chicoutimi down the Saguenay to Tadousac, 
and thence to Quebec, while Mr. Barlow and myself made 
our way on foot by the road to Bay St. Paul; thence we 
proceeded to Quebec, and there joining the remainder of the 
party, two days after they bad arrived, we reached Montreal 
in the beginning of November. 

Description of ike Magditlen Rvcet. 

The Magdalen Biver falls into the St. Lawrence on the 
south side, in latitude 49^ 15' 32" N. and longitude 650 18' ^^ 
W. nearly. Its mouth is about sixty miles above Cape Bosier, 
and about seventy below Cape Chattcw The entrance to it 
from the sea is on the west side of a not very deep bay, from 
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which the right or east bank of the river is separate.^ for about 
a mile by a narrow strip of fine gravel, but little elevated 
above^ the highest tides, while the left bank consists of an 
escarpment of stratified clay, about ninety feet in height, 
containing marine shells of the drift period. This escarpment 
continues out about a-quarter of a mile beyond the mouth of 
the river, and, resting on black bituminous shale, forms Cape 
Magdalen. It. extends up the coast for between two and three 
miles, and the clay of which it is composed spreading for 
about a mile or a mile and a-half inland, presents a gently 
undulating surface, well fitted for cultivation. Some patches 
of grain upon it, consisting of wheat, rye and barley, appeared 
to promise a fair average yield, and others of potatoes and 
turnips seemed to be in a thriving condition, though the style 
of husbandry was but indifferent. 

From the mouth of the river to the highest part reached by 
us, the distance in a straight line about S.W. is but thirty-one 
miles and a-half, while following the sinuosities of the stream 
it is sixty miles, and the distance actually measured by micro- 
meter is 62 miles 2 chains 65 links. 

The first stretch of the valley from the mouth of the river 
to Porcupine Bluff, (so called from our having killed the first 
porcupine upon its top,) is about eleven miles, but the channel 
of the stream measures very nearly fourteen, the general 
upward bearing being S.25° E.* In this a serious impediment 
is met with in the ascent of the river about five miles from its 
mouth. It consists of two vertical cascades of twelve and 
sixty-two feet respectively, with a torrent above and between, 
occurring in a narrow precipitous gorge, with banks so steep 
as to be impassable, and rising to the height of 800 or 900 feet on 
each side of the stream. Over the summit of this height, on 
the eastern side, it became necessary for us to effect a portage, 
and the difficulties in transporting our canoes across were so 
great that seven days were consumed in the task, though the 



• The bearings given in this Keport are in relation to true north. The 
Tariation in the ai*cu of the -Gasp^ exploration is aloat 2t^ 0' W., and in the 
▼aUey of Lake St. John about IB® 30' W. 



^stance \riisi riot mricH dvfer a' mile. Noif oiily had we to cnt' 
a- clear road through very thifekly gro^ng thbiigh not large 
spruce trees, but after" the road was opieriied we were obliged^ 
to' use ropes, and to hold on hj the trees in aiScending and ' 
descending the hill, as well as to excavate foot-holieis with a^ 
shovel to ttvoid slipping. 

In flowing throtigh* this gorge the stream makes a turn 
otit of the general btearing of about half-a-mile to the westward, 
its course presentiiig rudely three sides of a parallelograrii, 
below Which thiB valley continues narrow to the flat land alf" 
the mouth, while the hills rise irregularly on either bank td' 
heiglits not mtich inferior to that of the portage. Above the 
portage the valley is less deep arid' somewhat wider, the land' 
presenting a more gradual fall' from the hills, the sides of 
which appear to be but thinly covered with soil, while coarse' 
gravel composes such fiats as are met with at the foot. The 
timbet ori the flats consists of balsiarii-fir, white birch and cedar, 
with now arid then ash and elm, but the last two are by no' 
nieans abundiant, while the mountain sides, all the way up' 
froiri the sea, present balsam-flr, spruce, white bii-ch and pine; 
the last being- in some abundance' about the portage. 

For this next four and arhalf* miles Above Porcupine Bluff 
thie general upwaYd bearing of the valley is a little west of 
south, in which the stream mieasttres rather over sii miles arid^ 
a^'qtiarter, to the junction of a tributary falling in on the right ' 
bank; to this from' its tiempcrature, in the absence of any 
known name, we gavie that of Cold Water Brook: This tributary 
was the first of any importance riiet' with ; it comes from the' 
«6ttht ttirough a valley which is a continuation of thit of tlie' 
Magdalen up to this point, and just before joiniiig the Mag- 
daleii, it flows between two prominent mountains, for' which 
thieir shape suggested the appellatiori of East arid West Ter- 
ratee Mountain!^: On their noribh sides', particularly that of the' 
west ■ iri6uritairi, and towards the top, several perpendicular 
esfearpmerits of froni fifty tb a hundred feet eaich, rise at irre-' 
gtflaf diktarices bfehind one another, arid sweeping round into ' 
the valley of the C^^ld Water btarichl they slope t6 the south and^ 
cbriv^rge, ^adUally becomirigles^ marked, utitii they disappeaif ^ 

c 
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altogether. B7 a rough measurement the summit of the 
eastern mountain was computed to be 1376 feet above the river, 
or 1967 feet above the sea* The summit of the other, about a 
niile to the westward, was not ascertained by measurement, 
but it is probably about 200 feet higher. 

The soil and timber above Porcupine Bluff differ but little 
firopa those below, with the exception of an increasing abun- 
dance of white pine. It appears to me probable that between 
th^ portage and the Terrace Mountains about onensixth of the 
wood seen on the slopes was of this species; most of it is 
large enough for saw-logs, and some may be of a size fit for 
squared timber. How far back from the river it may extend 
I am not prepared to say ; but even what was in view would 
in my opinion, be worthy the attention of lumberers. The 
only difficulty in getting it out would be the falls and rapids 
near the portage, but these might probably be improved, 
while they would afford unlimited water-power for mills. 
From the foot of the falls sawn timber might be sent with 
safety to the mouth, where there is a good harbour, aod 
deep water for two vessels, while over the bar at the entrance, 
there is a depth of seventeen feet at the ebb of tide. 

From the Terrace Mountains the upward course turns nearly 
west and continues so for very nearly five miles, presenting 
a succession of rapids, with a swift current the whole way. 
On the south side. West Terrace Mountain is continued for 
half the distance, but after the first mile it loses in elevation. 
On the north, for the same distance, the hills come close upon 
the river, presenting a height of about 600 feet In the 
remainder of the distance the hills on both sides are more 
detached and less elevated. 

The next stretch of the valley runs N. 26® W., and in this 
bearing, which continues for six miles, it presents a parallelism 
with that part between Porcupine Bluff and the mouth. 
The hills on each side are farther apart than those lower down, 
and not so bold, the highest summits not exceeding 600 feet 
over the river. Just at the turn at the upper end of this part 
of the valley a tributary falls in on the left side ; at its 
immediate junction it is twelve feet wide, and its downward 
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course south ; but as it appears probable that it issues from a 
small lake, the position of which was described to me by one 
of the inhabitants at the mouth of the Magdalen^ the general 
downward course of the depression in which it runs» may be ' 
about south-west. In this case it would be a continuation of 
the next and longest stretch of the valley of the main stream, 
and would apparently correspond with the depression on the 
south side of the portage mountain. 

The next and longest stretch of the Magdalen valley has an 
upward bearing of about S. 550 W., and in this bearing a 
straight line of nearly twenty-four miles brings us to the end ' 
of our micrometer measurements. In this part of the valley 
the only marked divergence from the bearing given is about ^ 
six miles up, where the general course is nearly west for about = 
two miles. The lower end of this divergence is marked by a 
tributary fifteen feet wide, which flows in on the right, and • 
another half-a-mile above it, and twenty-four feet wide, falls 
in on the left, while the right side two miles still farther up' 
presents an additional branch. This is twenty-eight feet wide, 
and its transparency suggested the name of Clear Water Brook. 
The only other branch of any importance in the twenty-four 
miles also falls in on the right, about three miles below the 
termination of our micrometer measurements' ; at its mouth it 
was thirty feet' wide. 

The hills along each side of this stretch of the valley, 
although not so high over the bed of the river as those lower ' 
down, are more regular in their outline. They run in ridges 
parallel to one another. Those nearest the river, which 
are ac no great distance; appear to be between 200 and 300' 
feet high, and those visible farther back gain upon them 
but slightly in elevation. These ridges appear to agree in 
their direction with the general course of the river, with the^ 
exception of one on the right side, the escarpment of which^ 
is seen three miles east of the Clear Water, and just south of. 
the bend mentioned, at the junction of the lowest tributary.'^ 
Facing the north, this escai^ment rises rapidly to a height^ 
of probably 700 feet., and the surface thieh sloping more gently^ 
in ti contrary direction, ^ives the aspect of an isolated hilL ' 



The esoarpflneDt resemUke the nortii side of East Tevnoe 
Mottntiiin, and bearing exactly for* the fMNutioii ef that movn- 
tain, it is probably of the same fonnation. 

From the Terraee MountaiiiBupwardithetimbeFof the vaUey 
iaamaller than lower down. It consiAtS' of spmoet balaan^fin 
. njhite birch and eedar. Only a few trees of ^^Hote pine were 
oiiienred. The soil is thin both on the bilk* and em the fldta. 
On the latter it is supported generally on coarse gravel, in 
wfaieb pebbles of reddidi syenite abound* These pebbles 
wiere smaU at the^ lowest point at which they were observed* 
hut appeared gradually to ino^ease in size as we ascended, 
and towards the end of our measurements the river found its* 
way with a rapid current among large rounded masses (^- this 
roG^» The masses much resemble some of the syenites of the 
Laurentian formation, and may have been transported from the 
north side of the St^ Lawrence* 

About a mile and arquarter above the tenmaation of our 
measurements a large tributary joins the main stream on the 
lefl^ The valley in which it' flows is not deep, and can- be 
traced by the eye in its upward course, which is N. 26^ W^ 
for <betweffli nine and tea miles. For a mile above its* jataetioA, 
wdth an average breadth of forty feet, it presents a rapid and 
tooken stream, and probably runs with a swift current the: 
whole distance. Beyond this, according, to the descoription 
ffY&n me by a hunter well acquainted with thSs part of ^ the 
country, its upward course: tuns west of souths and in about 
fear miles reaches the base of a mountain which rises consi- 
d^rably above the tableland tibrough which it flows; it is in^ 
several small lakes or ponds on the summit of this mountain, 
atomt two miles ;fartiier, tiiat the Isributary has its source;. 

About a hundred 'paees &rther:up the main -stream than ihe- 
mouth of the nortii branch a tributary enters ^on the opposite- 
side, shewiiog a breadth' of about ten feet. It runs- in a 
depression' whicb appears to b(&'acontinuatio:i of the previous- 
oaefitsupwardbearing being&lO^ E. The main skreamdrom 
Uieend of our measurement to the junctienhasal^readllh of from) 
s|lty to eighty feet, and its upward bearii^.idiSjTO!^ W« or nearly; 
at ^ r^ht angles toi the two branches., This upward bearingi 
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(it ^maiiitBiiifi xtntil ^it reaches the base of the mme momiitain 
tthat gives origin to /the north braixoh, the distance being atoM 
;five miles. From this, as described to me by tbe hunter alt^ady 
^sMotioned, it bends round ]^ sonthem base of this mountain, 
-makang an aro^to which the last meuticmed bearii^ of the m$Ah 
isianeam, if prodmeed, would form a chord of dSive miles more, with 
•a distance of about a mile and a*-half from the curve about half- 
-way. From tibe western exteemity of the chord the upwahfd 
course is about north fov three miles, When by a sharp bend it 
iieeomes east for about four more, the main valley splitting up 
nnto several «uboi?dinate depressions, eaeli of which sends a 
contribution from one or move small lakes alt its som^ce. 
These lakes are scattered among tike tops of the Mme mountain 
in witidb originates the north branch, and the more southern of 
them are not far from its source, while the more eastern are 
not over ^one or two miles from ttie «ast end of Ae curve made 
^y the main stream freund the moiml^iafi^s base. 

This mountain rises boldly above the general level of tiie 
^ounftry around, its summits attaining a higher elevation by 
probably 1000 or 1500 feet. Approaching it, the sisee of t^e 
Merest trees appear to dkninish considerably, and occasionaA 
<fpen spaces produce only short wiry grass. The «ides of ^e 
mountain seem almost devoid of trees, and the top destitute 
of all vegetation whatever. Large areas below the summit 
appeared to be covered witti huge detached masses of grey- 
colored rock, and some parts were marked with stripes of red^ 
whUe on the 5Qth of July along the whole length of the upper 
surface, as seen from the mouths of the north and soutk 
branches of the river, patches of snow were abundant. In a; 
bearing parallel with the depression or valley of these branches 
the measure of the mountain is about ten miles. According 
to Mr. Murray, the St. Ann lUver flows in a wide valley 
between Mount Albert of his exploration of 1845 and this 
mountain, which would therefore from a favorable point of 
view, appear to be a great isolated bill, and it evidently con- 
stitutes the abrupt eastern termination of the Shick*Shock 
range of mountains, which from the Matan, where Mr. Murray 
places its western limit, would thus have a length of about 
sixty-five miles. 
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While we ascended the Magdalen an endeavor was made to 
detennine the rise of the valley. The river is so rapid in the 
whole of its length that we met with scarcely any reaches of 
smooth water to aid us in carrying forward ascertained levels 
from one part to another ; and as we had no mountain baro- 
meter, it would have been necessary, in order to attain any 
reliable result, to use a spirit-level the whole of the way. 
We did not consider it prudent to expend upon the task the 
time this would have required. I contented myself therefore 
with measuring by means of the spirit-level of my clinometer 
the rise of only the more precipitous parts, and estimated 
others by the comparative aspect of the current, and the 
greater or less resistance offered to the progress of our canoes. 
With the exception of two short intervals, in which the canoe- 
men could use their paddles, they were compelled to resort to 
their poles the whole distance, or jumping out into the water 
to drag or push the canoes along with their hands. On such 
occasions we were often obliged to land and scramble along 
the bank for considerable distances, and it was then I could 
sometimes ascertain the rise of parts by the clinometer. The 
result is given for what it is worth, without any great confi- 
dence in its accuracy, except as a very rude approximation to 
the truth. 

Levels of the Magdalen River. 

Total Bright aboM 
Diatanes, Biss. Distance, the Sea, 

M.Ch.L. Peet. M. CIlL. Peet. 
Rise from the month up the rirer to 

high-water mark, 1 -59*48 1*59*48 

from high-water mark to the foot 

of the first rapid, estimated at 9 

feet per mile, 1*57*55 15*4 

from the foot of the first rapid to 

the foot of the Mountain Portage, 

including a measured rise of 14*5 

feet in 28 chains, estimated at 20 

feet per mile, 1*20*U 25*0 ^'51'11 40*4 

— from the foot to the head of th« 

Mountain Portage, viz, : — 

Rapids, including two vertical falls 
of 3 feet each,. . (measured) 19*5 0*26*12 
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Total B9i0Uiihao9 
JHttance, Sise, Distance, the Sea, 

M.Gh.L. Feet M.Ch.L. Feet. 
Cascade, (neasored) 12*0 

Torrent between the GascadeSi 

(measared) 131*6 1*02*81 

Cascade, " 62*0> 

Torrent to the head of Moan* 
tain Portage,. . . (measured) 82*5 

0-21-Y6 307-6 6*27-46 348*0 

Rise in continaous rapids above the head 

of the Motintain Portage (measared) 0*69*03 48*6 
■ from the head of the prerious rap* 

ids to a cascade, broken water all 

the way, estimated at 20 feet per 

mile, 0-6M4 lt*1 

in a cascade, (measured) 4*0 

from tlie head of the cascade to 

Porcupine Bluff, swift current all 

the way, estimated at 12 feet per 

mile, 6*22*30 t5*3 18^76*88 488'6 

from Porcupine Bluff to Terrace 

Mountain Rapids at Cold Water 

Brook, a swift current all the way, 

the last half being broken water, 

estimated at 15 ttet per mile, .... 6*49*22 99*2 20*46*05 682^1 

in part of Terrace Mountain Rapids, 

(measured) 3*21*41 283*5 

in continuation of Terrace Mountain 

I 

Rapids, terminating 20 chains above 
a small brook joining on the right, 

estimated at 46 feet per mile, 2*36*48 110*5 26*23*94 976* t 

from the head of Terrace Mountain 
Rapids to the foot of Flat Rapids, a 
strong current with comparatively 
smooth water the whole way, esti- 
mated at 5 feet per mile, 0*46*05 2*9 

in part of Flat Rapids, (measured) 0*74*87 65*0 
in continuation of Flat Rapids to a 
tributary joining on the left side, 
at the Great Elbow, estimated at 

30 feet per mile, 3*20*67 97*7 31*05*63 1142*3 

from the head of Flat Rapids to 
the foot of Red Rapids, a violent 
current ail the way, often breaking 
into rapids, estimated at 15 feet per 

mile, 6*33*69 81*3 

in Red Rapids, estimated at 25 feet 

permile, 0*73*64 23*0 
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from the head of Bed Rapids to a 
tribatarj Joining on the right, a 
Tiolent current all the tray, often 
breaking into rapids, estimated at 
16 feet per mUe, 3*69*60 66*1 41*12*36 1302-T 

— in rapids to a tribatarj joining on « 

the left, (measared) 0*66-96 280 41*t9-31 1330T 

— — tcom the head of the last rapids to 

the foot of Clear Water Rapids, a 

Tiolent current with much broken 

water prevailing all the waj, esti- 
mated at 15 feet per mile, 3*fi9'0T 6.t*.Y 

——in Clear Water Rapids to Clear 

Water Brook, estimated at tO feet 

permUe, 0'3602 31*6 . .46' 23*40 a41dr3 

— from the head of Clear Water 
Rapids to the foot of Long Rapids, 
ji Tiolent current all the waj, with 
mucfa|occasiona]lj broken wateryes- 

timated at 15 feet per mUe, 10*02*10 U50*3 

— - in Long Rapids to the end of mi- 
crometer measurements, estimated 
at 70 Ibet per mile, 6*^7-84 383*0 

——from the end of micrometer mea- 
surements to the junction of North 
and South Branches, rapids similar 
to the last preTailing all the waj, 
estimated at TO feet per mile, .... 1*20*00 3t*6 63*03*34 ^1040*^ 

This would give for the valley a rise of about thirty-two 
feet in a mile ; but if from the result be deducted the Mountain 
Portage cascades and rapids, and the measured part of the 
Terrace Mountain Sapids, both of which are perfect torrents^ 
the rate of rise would be reduced to about twenty-five feet in 
a mile. On the St. Ann, though Mr. Murray met with no ver- 
tical falls, he ascertained by barometrical measurement that 
the rise in the part which he measured, was about twenty feet 
in a mile, and from the description he gives me of its navigation 
I am induced to suppose that his difficulties of ascent were by 
no means equal to ours, even when those of the Mountain 
Portage and Terrace Mountain Rapids are excluded. The rise 
given to the Magdalen therefore does not appear extravagant* 



Taking H^e lieigbt of ;tbe yalley fit ithe north /and south 
branches to be 9000 feet^ and. that of the mouatain between 
the Mag^len 4M^d the St. Ann to be jl600 moridj its .isumioifc 
.^oul4 be )35()!0 feet aboye :the level of the pea. Mr. Muu^y'iS 
,baa:pn?Letric9l meafiyxement of Mount AU^rt xosAe its suixaaodit 
3778 ieet aboye the s^a ; jiind its he atates that .when standing 
.on Mpu^t Albert, the oixountain to :the east of St. Ann Rivcf 
bounded his view in that .direction, it would fpUow that its 
height mu^t have been at leasit equal to his own elevatix^, 
which would .correspond nearly with the conduaion aniy^ 
at by myself. 

District between Magdalen River and 4x(Mp4 Bay. 

I 

The distance from the mouth of Cold Water Bcook to Yprk 
£iyer where we struck it .o;a our .^aver^e, h ii^arly eleven miles 
in a straight line, bearing S. S^^ £. We followed the valley 
of the . Cold Water, which feends noiore to the west, but oar 
greatest distance from the straight line was Aot over a mile 
imd arhalf. {t occ»jrre4 when we had proceeded up the brook 
about three miles and a-half, where a tributary ten feet wide 
joins it ojjL the right, witii im upward bearing south of east. 
From this the bearing of the Cold Water valley «again gradiu- 
ally approaches the s^aight lioe, and about a mile and arquar- 
ter farther up wother tributary joins on the same mde as the 
former, ai^id runs aearly parallel with it. A third falls in about 
three-quarters of a TAile farther, on the opposite side ; and &• 
source of the mw^ brook is met vdth about three miies and ar 
half Q.boye it* Th^ source consists of a great multitude of 
copious springs which issue over w area of from thirty to forty 
acre^, and collecting tpgeti^r fprm at once a considerable 
stream. 

These sprixigs were ou the highest ground of our trav^rae, 
and wefie .estimated to bp abPl^t 800 feet above the Magdalen 
at the jui^ctiqp, which \f ould be nearly 1400 feet above the 
sea. Imnipdiately beyopd thpm the descent to the York 
Biver commenced, the dist9.Qce to the river being about two 
milep a|id ^rkfMj to which there was a fall of probably 600 feet. 
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In tiie valley of the Cold Water as in that of the Magdalen 
there is evidence of a thin soil. The timber up to the first 
brook is spruce, balsam-fir and cedar, and there are large areas 
both on the mountain sides and in the lower parts of the val- 
1^, where the trees af^>ear from the slightness of their hold 
in the ground, to have fallen over into a confused net-work of 
prostrate timber, through which a subsequent dense growth 
has sprung, producing a tangled mass very difficult to pene- 
trate. The trees above the first brook are of the same kind as 
those below, but they are small, generally firom two to three 
inches in diameter. The woods are open however, and afford 
good walking, and there is evidence of a previous growth hav- 
ing been destroyed by fire. Although pine was rarely met 
with standing, the charred and prostrate remains of good««ized 
trees, were by no means scarce. 

From the position where we struck die York River to the 
settlements on the north-west arm of Gasp^ Bay, the distance 
in a straight line about east, is thirty miles, but the line we 
travelled was about five miles more. The position at which 
Mr. Barlow separated from us, which we called the Ponds, was 
about eleven miles forward on this line, and I jj s traverse to the 
Magdalen, in which he kept a straight line N. 63^ W., was 
seventeen miles and arhalf. 

In the first part of our eastern traverse we kept along the 
left bank of the York River for about three miles. The width 
of the stream was from a chain and a-half to two chains ; its 
current was rather swift, and its surface shewed broken i^ater 
in several places. Its banks were often abrupt, presenting bare 
precipices of calcareous rock varying in height firom fifty to 
200 feet. In the three miles that we walked along its left 
bank we crossed three considerable tributaries with a general 
north-westerly upward bearing ; they joined the main stream 
through rocky precipitous gorges of from 200 to 300 feet deep. 
Below the last one, the river gains rapidly to the southward, 
in its downward course, being turned in that direction by an 
elevation of from 300 to 600 feet, in which considerable 
vertical breaks of rock are brought to view. 

This elevation forms a ridge which divides the York River 
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from one we met with at the distance of four miles from the 
last of the tributaries mentioned. We supposed it to be the 
upper part of the Dartmouth Biver. It was twenty-four feet 
wide where we crossed it, and it flowed north* In its upward 
bearing it appeared soon to turn eastward, and farther in that 
direction it probably occupies the next valley north from the 
York Biver, and runs parallel with that river for some distance, 
but in a contrary direction. About two miles and a^half 
exactly north from our point of intersection, Mr* Barlow 
crossed it on his return traverse* It was there still flowing 
north, but it probably turns to the east not far below, to gain 
the position where I subsequently left it at the north-west 
comer of South Sydenham township, and the point where our 
eastward traverse previously came out upon it, two miles faiv 
ther down. 

Proceeding on our eastern traverse, only two other streams 
of any importance were met with, and they were both tribu^ 
taries of the Dartmouth. One of them occurred about nine 
miles from our first intersection of the main stream. It had a 
breadth of twenty-four feet, and flowing northward, it most 
join the Dartmouth some short distance above the west line of 
South Sydenham. The other was met with three and a-half miles 
farther east. It goes among the settlers on Gasp^ Bay by the 
name of Lady-steps Brook. Where we crossed it its breadth 
was twenty feet, and its flow was from the south-west, in which 
direction its source is probably near that of the main stream* 
On our course it occupied a deep gorge, with a considerable 
mountain on the west and a still more important one on the 
east. The latter may have a height over the bed of the 
stream of probably 1200 or 1300 feet, and we gave it the 
name of Mount Serpentine, from the fact of our having discov- 
ered on it a band of serpentine, which we traced for a distance 
of nearly a mile and a-half. The stream turns eastward along 
the northern base of this hill, and joins the main river about 
three miles below our crossing* 

Between York Biver and this brook the inequalities of the 
surface did not appear to be many. One occurred three miles 
east of our first intersection of the Dartmouth. Here an 



^esca^psaent of fl^^m fifty to a hundred feet of i^alylimestcmeY 
facisg tiie scHith-'West, eapped an eileyii4ion of ffom 800 to 400 
fee4;, passing over which we descended as mucdi in about a 
^mile and a^ialf to the Ponds already mentioned as the 'position 
^where Mr. Bariowccomm^^ieed his . return iara^erse. The rilk 
4>n each «ideof this ridge flowed southward to the DartmoiEth. 
The next four and a-half miles, to the nofiiL-^owing brook 
already mentioned, are indebted with no more ^m a goi^ 
or two of from eighty to a hundred feet deep, but in a mile 
4>eyond the brook we ascended 700 feet and kept at that heiglvt 
^for:a mile and three-quarters, and then descended -from SOOto 
^00 foet in a-quart^ of a mile farmer. 'This descent is within 
ithree-quarters of a mile of Ladynsteps Bpook, and thus consti- 
'iiites the flazd: of the n>ounrtain already mentioned as existing 
west of it. 

East <3f Mount terpentine our way to the settlements of 
^asp^ iBay was msM*4Lod to ethe right by a bold range ^f heights 
dsing 1^00 feet ^r more aboye the sea, eut by occasional 
4ransyer8e gorges, while on the left we had ihe yalley of the 
Dartmouth at no great distimee. 

On our eastern traverse the timber met with consisted 
chiefly of balsam-fir, tamarack and eedar. On the first part 
of the line it appeared to be small, .but it increased in size 
when we came to within fifteen miles of Gasp^ Bay* In damp 
bottoms cedars were occaeaonaMy met with measuring ten feet 
in oireumference. Pine was not observed until we w^e within 
dght miles of the settled part. The most marketable portion 
of it seemed to have been cut down by the lumberers several 
years ago, and what now remains appears to be of but little 
isEiportance. 

Ascending tiie Dartmouth River from its mouth, the first nine 
miles, up to Lady-steps Brook, run nearly on the strike of the 
rocks, and liiough tiie stream is rapid and broken, it is naviga* 
ble for canoes. For two miles above this it runs across the 
measures coming from the nortiii, and tiie lowest half-mile of 
Hie distance is characterised by several vertical &lls, varying 
from two to ten feet in height* Beyond these two miles a zig- 
mg upward course for four miles more is somedmes with and 
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sometimes aeriMM^tfae'BtraJiificatioiif and^reacbesto the west line 
of South Sydeoham townriiip* This was as far as we ocm* 
tituiottfily- aso^ided the stream, bat ita course beyond has al** 
ready been indicated. 

A little above the South Sydenham line the river is joined by 
a tributary coming from the north across the stratification. It 
is eighteen feet wide at its mouth, which constituted the start- 
ing point for our traverse to Grand Etang. Several tributary 
brooks and rills, running in deep dells oblique to the stratifi- 
cation, flow into this one on each side, and crossing th^e in 
succession, the inequalities of the surface appear more marked 
on this traverse than on the east- one further south, but there 
did not* appear any important difference in the soil or timber. 

The traverse from Griffon Cove to Peninsula Cove was" 
made on the new road in the course of construction by the 
Government, In this part there is generally a better soil and 
larger timber than I met with in any other locality visited. 
Considerable areas support a heavy growth of yellow birch and 
maple, with varieties of ash and elm, promising in this instance 
at least, fertility to the agriculturist. 

DISTRIBUTION OF THE ROCK FORMATIONS. 

The rocks met with in the district of which the geographi- 
cal features have just been given, are similar to those which in 
previous Reports have been described by yourself and Mr. 
Murray, as prevailing both to the east and the west of the area< 
subjected to my examination* I shall give their characterise^ 
tics as they appeared to me, in the order of their supposed- 
ascending sequence*, as established by yourself, not only from 
the results of those explorations^ but in regard to part of the 
series, as modified by your subfifeqaent examination of the vi- 
dnity of Quebec, and the facts ascertakied last year on the 
Island of Anticosti. The Gasp^ district is so disturbed that * 
without reference to previous investigations, it would have 
been impossible for me to have arrived at correct conclusions 
in respect to superposition, more particularly with regard to 
the members' of those subordinate groups which constitute the 
two lower divisiens-of^'its rocks. 
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By the arrangement in the mnseum of the Snrvey, of the 
specimens previoasly obtained on the north aide of the Gtksp^ 
peninsula, I am made aware that the great groups to w^hich 
the rocks of my last season's exploration on the south side of 
the St. Lawrence belong are— - 

1. Lower Silurian. 

2. Middle Silurian. 

3. Upper Silurian* 

4. Devonian. 

In previous Reports the fourth division was termed the Gaspd 
sandstones, the third the Qasp6 limestones and shales. The 
second and first were separated into a series entitled conglo- 
merate limestones, pillar sandstones and graptolitic shales, 
and was described under seven subordinate groups, some of 
which it was supposed might be repetitions of one another, 
the true sequence not having been determined. The Quebec 
and Anticosti examinations lead to the conclusion that the 
ascending sequence of the Lower and Middle Silurian rocks 
of Gasp6 under the titles above mentioned ii 



A, Graptolitio shaleB. > ^^^^1 Silurian. 

B, Conglomerate limestones. > 

C, Pillar sandstones. Middle Silurian. 

In the geology of New York A and B are members of the 
Hudson River group, A having been occasionally called the 
Lorraine shales, and B, Eaton's sparry limestone ; C is supposed 
to be equivalent to the Oneida conglomerate. In the geology 
of Canada A has been locally termed the Richelieu shales, B 
the Quebec or Point Levy conglomerate limestones, and C 
the Sillery sandstones. With this explanation I shall proceed 
to describe the distribution of the rock formations in the area 
between the Magdalen River and Gasp^ Bay. 

Section between Griffon Cove and Pejiinsulu Cove. 

Commencmg with the most eastern traverse, that between 
Ctriffon Cove and Peninsula Cove, you have yourself already 
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stated that the coast exhibits a great exposure of hard black 
brittle shale holding graptolites, the thickness of which may 
be about 1000 feet. These shales belong to the group A» in 
the first or lowest great division. 

Two miles south-westward of the cove, about an-eighth of a 
mile is covered with large angular fragments of a greenish 
sandstone, some of which presented the aspect of a fine conglo- 
merate with quartz pebbles as large as peas. AH the fragments 
tried were more or less slightly calcareous. None of the rock 
was seen in place, but the abundance and angularity of the 
fragments convinced me that it could not be far removed, and 
the position of the fragments may be assumed as that of the 
rock. These sandstones resemble those of Sillery and ^ould 
thus belong to group C, or the second great division. Between 
their position and that of the coast exposure there would be 
ample room for group B. 

Half-a-mile or more beyond this, loose fragments of black 
slate and a grey slightly calcareous sandstone covered the bed 
of a brook in great abundance, and occurred not far from a 
post marked <^Lots 3 and 4,'' being no doubt the corner post 
common to those lots in the township of Gasp^, but in what 
range I was not able to ascertain. These fragments resembled 
some of the strata of Point L^vy, and are therefore supposed 
to belong to group B. 

Beyond this, brook a mile and a-quarter, the position being 
about five miles from Grifibn Cove, large masses of a conglo- 
merate rock cover the surface for a short distance. They were 
traced in undiminished abundance for 200 paces to the west^ 
ward, and not quite so far to the east, leaving no doubt they 
were close upon the position of the rock in aitu^ and indicat ed 
its strike, which would be about S. 40^ E. and N. 40o W. 
The loose masses shewed the rock to be an aggregate of quartz 
pebbles of about an inch in diameter, most of which are white, 
with others of grey compact limestone, of yellowish-white felds- 
par and of green shale. The matrix was greenish and strongly 
calcareous, and the color of the weathered surfaces reddish- 
white. This conglomerate is coarser than any part I have seen 
of group C, but the pebbles and color of the fragments appear 
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to me to he mote closely a!H6d to the crttata of thk grdtip-thati 
to thosie of B. 

A-quarter of a mile stfH fdrther on, we coMe to tke base 6f 
the third great division, or th^ Ghasp^ liniestonM and shales. 
The first exposut^ on the Qtiflbn Cove road occurs in a brook 
called by the inhabitants Ruisseau de la Grande CaMSre, where 
about forty-five feet of grey limestone are seen. The greatier 
part of the beds is composed of very pnre limestone, which 
would be an excellent material for burning ifato lime } but 
these pure beds are interstratified with others of ah arenaceous 
character, which on' exposure to 'the weather decompose into 
a porous earth to the depth* of half-an-inch. These strata are 
overlaid by beds which by the action of atmospheric waters, 
lose their lime on the exterior, and give a light pdfous chalk- 
white residue, Noduies and patches of chert occur in these 
beds, which also weather white with a slight tinge of yellow. 
These forty-five feet of strata contain moderately well pre- 
served fossils, among which were Atrypa retitularis, Str&phome- 
na d&presm\ Fatfosites Gothlandica, atid encriiial stems. The dip 
of the beds in the Huisseau de la Grknde Garrifei^e is S. 54^ W. 
<^<*, and a mile and a-quarter forward across th^ measures, in 
aiiother brook a few beds of iron-grey limestone' shew a dip of 
SI 4^ W. <22^. It is probable that these exposures with the 
interval between them comprehend the whole thickneiss of the 
Gasp4 limestones, for the mor^ southerfi one strikes the foot 
of a hill presenting a flank which runs to Little Gaspfi Cove, 
where as you hare stated, the jundlion of this and the 
succeeding formatton can be seen. An average of'ttie dips 
mentioned would give a thickness to tMs cateareous group 
of 2100 feet, which very well corresponds with that stated 
in' yotlr Report, as ;th^' thickness farther east: 

Prom the^ foot of the limestone hill to the margin of'Gasp^ 
Bay below PeninstQa Cove the distantce^ is abdut a mite and a- 
hatfi In this the- only exposure of rock seen ocourr^ at 
niiiety-six ^cbaiiis' forward. It co^isted of greefiisfiPgr^ sand- 
stones, without ' fossils, shewing a dip S. 29^ W. <39®, and 
judging fr6ih i;he rocks which strike out upon the'COast farther 
down the bay, there is little doubt the wh^e distl^nce {tim the 
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hill is underlaid by strata of the same character. This would 
give a thickness of about 4000 feet, which is the thickness you 
assign to this portion of the Gasp6 sandstones in your Eeport, 
stating that it constitutes 0(ae side of a synclinal form» and is 
repeated with a cooatrary dip on the oiher side of the bay. 

Section from Chani Etang to the Valley of the Dartmouth^ 

Between Ugh and low water-mark on the coast and up the 
stream issuing from the lake or great pond which gives name 
to the place, a wide exposure exists, as you have yourself 
stated, of black bitumino-argillaceous slmles interstratified 
with grey calcareous sandstones, and thin grey yellow-wea- 
thering limestones, marked with graptolites in the shales, on 
some of the limestones, and the surfaces of the more arenaceous 
layers. The breadth displayed by these strata approaches 
half-a-mile, and their dip is very uniform in a direction S. 20^ 
W. ; but the slope varies from thirty degrees on the south side 
to seventy degrees on the north, and between the two there is 
supposed to exist an anticlinal axis, similar to several examr 
pies displayed in the neighbouring cliffii«^ On the north side 
of the axis the tbickneBS of the strata is computed to be about 
1400 feet, and they are supposed to belong to the group A of 
the first or lowest division. These beds are not so black nor 
so bituminous as those at GrifEon Cove, and though they arf 
supposed to belong to the same group, and may in fact repre- 
sent them, they are presumed to be partially beneath them. 

Upwards of two miles southward from these beds the next 
exposure met with occurs. * It conusis of greenish-grey slightly 
calcareous sandstone^ weathering brownish. In parts it ap- 
proaches the character of a fine conglomerate, with translu- 
cent quartz grains kn some abundance, and small flat pieces of 
black shale, with occasional flakes of dllvery mica. The beds 
are from twelve to fifteen inches thick, and are divided by 
cleavage joints into natural rectangxilar prkims of various 
lengths. The stone would dress easily, a&d is of sufficient 
toughness to retain its edges and corners; it would oonstil^ute 
a good material for building purposes. The width of the 
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exposare was thirty paces, and the strata were vettical, with a 
strike S. 89^ W. The aspect of the rock somewhat resembles 
the sandstones of the group G ; but evidence derived firom 
exposures farther south, to be mentioned presently, induced 
me to suppose that its place was in the group B. 

Beyond these sandstones no exposures were met wifli for a 
mile and a-quarter. There then occurred black and iron-grey 
shales, alternating irregularly with black and green shales, 
both interstratified with greenish-grey yellowish-weathering 
limestone beds from an inch to an inch and a-half thick. Beds 
of this character crop out at intervals for another mile and a- 
quarter, the dip of the most southern exposure being S. 10^ 
W. <61^. Comparing these beds with your description of some 
of the shales associated with the conglomerate limestones be. 
tween the St. Ann and Chatte Rivers, they also are supposed 
to belong to group B. 

Immediately succeeding these, and prevailing for a mile and 
a-half, are greenish-grey sandstones interstratified with red 
shales, of which shales there appears to be an important band 
at the base on the north side. There were exposures of these 
rocks both in the brook which ran near the line of traverse 
taA in the neighbouring heights, and their resemblance to the 
Billery sandstones leaves no doubt in my mind that they be- 
long to group C The dip of the northern portion was S. 10^ 
W. <51o, and of the southern S. 6o W. <64o. The latter is 

' probably an overturn, for from the evidence farther on, the 
form of the deposit must be that of a trough. The distance 
from the most southern exposure of these strata to the Dart- 
mouth, near the western line of South Sydenham township, is 
about a mile, ^and it is not improbable that the formation may 

^ extend /to the vicinity of the river. 

Farther south than the south-west comer of South Sydenham, 
"but somewhat to the east, ihere occurs an exposure of rock in 
the bed of the Dartmouth. It consists of a somewhat coarse 

^grained sandstone, one bed of which was twelve feet thick, and 

' composed of an aggregation of laminae of not more than one- 
- eighth of an inch each ; these when separated, shew on the 
surfaces a thin film of a nacreous aspect, which might bd taken 
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for taic. These beds ture associated with greyish nacrep-sijjr 
clous slates, and thin calcareous layers, and with them present 
nearly thioughout a set of minute wrinkles. They are also 
traversed in various directions by strings and small veini, 
8ome consisting of white quartz and others of calc-spar« 
Sinalar rocks occur two miles farther down the river, and are 
60 contorted that it is difficult to follow the relation of one 
part to another* 

About half-a-mile further down the stream, the channel of 
it is strewed in abundance with great fragments of conglor 
merate, the pebbles of which consist of light grey compact 
limestone, varying in diameter from one to three inches, ag- 
gregated so closely as to afford but little room for the matrii:» 
which is itself sufficiently calcareous to be called a limeatonet 
though of an arenaceous character. On the exterior the frag^ 
ments weather to a yellowish-brown, and in their whole aspect 
they very much resemble the conglomerate limestones of Point 
L^yy. The abundance of the fragments leaves little doubt 
that though the rock from which they were derived was not 
seen in place, it could not be far removed. A little^ lower on 
the river there is an exposure of greenish-grey calcareous sand- 
stone so strongly resembling in every particular that mentioned 
as occurring nearer the coast, that specimens from the two b^ 
ealities cannot be distinguished from one another, and the near 
proximity of the conglomerate limestones in the present j|^ 
stance induces the supposition that these sandstones in botb 
cases belong to group B. 

The position of the last mentioned exposure is about a mBe 
and a-half above the junction of Lady-steps Brook with the 
Dartmouth, and it is immediately followed by a considerable 
developement of the Gasp^ limestones. The two formations 
are not seen in contact, and it appears probable that a fault of 
some importance may run between them, as the beds in the 
lowest display of the limestones are much disturbed, while the 
whole volume of the formation appears to be suddenly thrown 
forward to the south more than two miles by an upthrow on 
the west.side. A mile and three-qui^ters of the distance, (be- 
ing the breadth of the space between the eastward traverse and 
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the upward examination of the Dartmouth,) were not travelled 
over, and I cannot therefore state with certainty the character 
of the rocks that may be exposed in them. It is. probable 
however, that they continue to belong to group B; for 
on the north side of Lady-steps Brook rises Mount Serpen- 
tine, the rock giving the name to which is supposed here as in 
the Eastern Townships to appertain to this group. This ser- 
pentine is situated about half-a-mile on the south side of the 
brook, and about 800 feet above its channel. It occurs in a 
band which was traced for upwards of a mile running S. 82^ 
£. ; but from the precipitous fall of the cliff in which it was 
exposed it was difficult to ascertain its exact breadth. As near 
as it could be made out at three places it was estimated at be- 
tween thirty and forty paces. The rock is a blackish-green 
interiorly^ weathering brownish-red on the exterior, and like 
the Silurian serpentines of the Eastern Townships it has been 
found by the analysis of Mr. Hunt to contain both chromium 
and nickel. In contact with the serpentine on the south side 
dark green chlorite slate occurs, and appears to occupy the 
breadth of perhaps half-4irmile, rising to the summit of the hill, 
which may be 500 feet over the serpentine. The strike 
is given above, but it was not possible to determine on which 
side the slope occurred. The opposite side of the hill was not 
examined, but it is probable another half*mile would intervene 
before reaching the Gasp^ limestones. 

The following \m an ascending section of the Gasp^ lime- 
stones as they are seen on the Dartmouth on the east side of 
the fault : — 

Qnj limestone of a viiiforQi compact textore in beds of from oae to m 
inches thic)c, which are mach disturbed, the beds for short distances 
atandisg in Tarions attitudes, both as regards strike and inclina- 
tion ; an allowance of one-half the apparent yolnme is made for 

the irregularities, • S3 

Measures concealed, , 466 

Qrey limestone of compact and uniform teztore, in regular beds of from 

one to six inches thick ; dip S. 9« W. <20o, 81 

Measures concealed, 223 

Q9€j arenaoeou» limestoim fHth a fow obseore Ibssils ; nodules and 
smaU patches of chert preyall in the lower part, while the i^per 
beds are of a uniform grey compact lunestone as before, 429 
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ieer. 
Grey compact limestone in beds of from one to six inches thick, in 

thin close laminae. The rock weathers to a chalk-white porous 

mass withont lime, for an inch on the surface, 137 

Keasurea not well examined in consequence of the iteep and difficult 

character of the side of the gorge through which the river passes, . 503 
Grey hard calcareous beds with very fine lines of lamination ; the 

rock weathers white and yellow, • 121 

2042 

The following is a fiection in ascending series of the Gasp4 
sandstones, seen in contact with the limestones : — 

Feet. 
Iron-grey fine grained argillo-caleareous sandstones with small scales 

of silrery mica in the planes of bedding, and carbonized commi- 
nuted remains of plants in abundance. Interstratified with the 
sandstones are occasional beds of grey limestone from a-quarter of 
an inch to an inch thick, weathering yellowish-brown, and con- 
taining encrinal columns, obscure corals and bivalire shells, 95 

Greenish-grey sandstones, in beds of from one to six inches thick, with 
Hpple-mark on some of the surfaces, as well as comminuted re- 
mains of plants in abundance. A few thin beds of grey limestone 
are interstratified, but no fossils were observed in them, 552 

Greenish-grey sandstone, with comminuted remains of plants, interslra- 
tified with iron-grey and greenish shale, and a few hard g^rey cal- 
careous beds. The dip is S. 4^ W. <41o. The position of this 
exposure is on the left bank of Lady-steps Brook, at its entrance 
into the Dartmouth, '• 35T 

1004 

Section of the Magdalen River, 

As already stated, Cape Magdalen about a-quarter of a mile 
north of the mouth of the river on the west side, is composed 
of drift clay with marine shells such as at present inhabit the 
gulf, resting on black shales. This clay occupies the left bank 
for about a mile and arquarter above the mouth. The black 
shales beneath are interstratified with grey calcareous sand- 
stones, and they are visible from the cape to the mouth of the ; 
river, dipping S. 3® E.< from 32'* to 60<>, the high angle which 
is at the cape being probably an overturn dip. On the river, 
for a mile and a-quarter up, no strata are visible, but on th^ 
coast about a mile to the eastward there are great exposures, 
the strike of which would bring the strata into the upper 
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three-quarters of a mile. These are composed of black shales 
interstratified with thin hard grey calcareous sandstones, and 
grey limestones more or less arenaceous, sometimes the shales 
imd sometimes the harder beds predominating. They present 
towards the base two coarse grained calcareous sandstone beds 
about ninety feet apart and about fifty feet thick each, holding 
fossils. Among these could be recognised Leptana sericea and 
Orihis testudinaria^ both of them however slightly distorted by 
molecular movements in the rock ; an Orthocercu accompanied 
them. The general dip of these measures is about S. 3^ E.< 
bom 26^ to 30^, and the thickness upwards of 1000 feet. 
These beds are probably in part a repetition of those at the 
eape, though it is not easy to point out the exact position of 
any fold connecting the two. 

Measures more or less of the same general character, with 
the exception of the strong coarse grained fossiliferous sand- 
stones, prevail for the distance of five miles more up the valley, 
comprehending the rocks of the Mountain Portage and of the 
rapids for a mile and a-quarter above, and it is supposed pro- 
bable that they are carried forward thus far by repetitions 
resulting from undulations, the evidences of which however it 
is not easy to detect. The first exposure occurs immediately 
beyond the position assigned to the shales already described. 
The dip is S. 4° E. <52o, and this inclination is so much 
steeper than that of the previous dip, that it may be taken for 
«n overturn. The next exposure is three-quarters of a mile 
farther up, and the succeeding one another three-quarters of a 
mile beyond, where the dip is S. 4^ W. <54^. Three-quarters 
of a mile still farther a small synclinal and anticlinal are visible, 
keeping the strata at the surface for some distance. Within 
half-a-mile farther, at the foot of the portage and ac the foot 
of the twelve-feet cascade a short distance above, the average 
dip is S. 6^ E. <63®, and there are displayed grey argillaceo- 
calcareous slates with thin beds of a compact yellow- weather- 
ing black dolomite, which shews itself also in nodules or 
patches of from three to four feet in thickness, with an obscure 
separation from the enclosing ro.ck. Some of the nodules 
measuring from six to fifteen inches in diameter are of a grey 
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color. Thin beds of this yellow-weathering black dolomit^ 
mark the strata to the head of the portage, and the measures 
seem to be arranged in the form of a trough. The strike 
varies a few degrees now and then, but the dip with a southerly 
direction first shews an inclination of <69^, then <36^. It 
then becomes northerly, with an inclination of <85^, which 
it maintains to the sixty-two-feet fall, but at the head of th^ 
portage it is reduced to <5^. Here there is a distinct dif- 
ference between the bedding and the cleavage, and the layers 
of dolomite %re included in grey strongly calcareous slatqs, 
weathering white, striped with black bands which give a daiJL 
brown streak, though they emit no bituminous odour whon 
rubbed or freshly fractured. 

In the additional mile above the portage the strata in tlie 
lower exposures are very much corrugated, and in those at the 
upper end the dip is S. 1^ E. <43o. These beds are bla^^L 
and dark grey shales, interstratified with hard grey calcareo|is 
sandstones, and bear so strong a resemblance to those near the 
mouth of the river as to justify the supposition that they are 
a repetition of them. 

It would thus appear probable that the strata in the lowest 
five or six miles of the river stand in the form of a number of 
troughs, with in general overturn dips on the south ^ide, and^ja 
depth gradually increasing to the Mountain Portage, which pr^Q- 
sents the main synclinal axis, and shews the highest set of stra^ba 
at the surface. The compact yellow-weathering black dolomites 
are a very marked feature of these strata, and they appear ip 
every respect to have so exact a resemblance to dolomites 
brought by yourself from the Grande Coupe, six miles below 
Grand Etang, as to leave no doubt of the equivalence of 
the strs^a. At the Grande Coupe graptolites occur in thjie 
shales associated with the dolomites, and it is not to be 
doubted that they belong to the group A. 

In a stretch of over five miles up the valley of the Magdalen, 
above the rocks described, there are no exposures on the river. 
It is supposed however that in this part the strata of the 
Mountain Portage must be repeated at the surface, and finally 
sink beneath it, as the first display of strata beyond appears to 



belong to group B. This display occurs in Poroapine Bluff, 
which is a prominent object about 300 paces removed from 
the right bank of the river, and about 300 feet high. The 
escarpment which forms the north side of this bluff is a hard 
and fine-grained sandstone or quartzite, for the most part 
slightly calcareous, and varjring in color from yellowish-white 
to dull reddish* white and light reddish-brown* It is goierally 
studded with abundance of thin small scales of black shale, 
and partially spotted with iron-stains probably from the de- 
composition of grains of iron pyrites ; some parts of it weather 
to a brownish hue. Small veins traverse the rock in various 
directions, filled with Vitreous quartz, and sometimes a film 
of calcareous matter invests the sides of ihe veins* Some of 
the veins and cracks are filled with iron ochre. The whole 
thickness exposed is between sixty and seventy feet, witii few 
observed divisions into beds. Those divisions which did occur, 
as well as the indications derived from differences oi coior 
and of fineness in the grain of the rock, give the dip S. 8^ £. 
<from 120 to 160. 

North of the escarpment red shale covers the sur&ce in 
abundance for 150 yards, while 200 paces to the south of it 
the sides and bed of a brook running with the stratification 
support great angular masses of conglomerate limestone. 
Some of these masses are equal to cubes of from ten to fifteen 
feet, and under a thin covering of moss and vegetable soil they 
are closely packed together with an occasional mass of amyg- 
daloidal trap. 

On the opposite side of the river, about* a mile from Porcu- 
pine Bluff ia the bearing S. 82<^ W., which is the exact strike, 
there occurs another sharp pointed ridge about 200 or 250 feet 
in height, on which the same description of sandstotfes occurs. 

The next exposure met with occurs in a similarly shaped 
hill, which we called Thunder Bluff. It is about two miles 
farther up the valle/ than Porcupine Bluff, or about a mile 
and a-half across the measures from the run of the last sand- 
stones. It stands about a-quarter of a mile from the left bank 
of the river, opposite to a deep bend into which it points, as 
if there were some relation between the base of the bill 
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and the sweep of tiie stream. The hill quickly rises 300 feet 
oyer the river, but gains additional height in the run of the 
ridge to the westwa^. The rock of which it is composed is 
as £u- as observed, a light grey white-weathering arenaceous 
limestone, in beds varying in tiuckness from a*quajrter of an 
inch to ten inches, interstratified with two beds of eonglome* 
rate limestone of one foot each and about t^ree feet apart. 
The grit of the arenaceous limestone condsts of grains of dark 
traniducent quartz as large as pins' heads, very regularly 
disseminated tiirough it. Some of the beds are very finely 
laminated, and divisional planes are sometimes n^irked by a 
film of yellowish-black matter, probably argillaceous, of an 
unctaotts character. The conglomerate consists of flattened 
pebbles of compact grey or black limestone, most of which 
appear to be coated with the same unctuous black argillaceous 
matter as before, in rather thicker films. The matrix is a 
calcareous sandstone of a yellowish or reddish-white, approach- 
ing in appearance to some of the sandstones of Porcupine Bluff. 
The breadth of rock exposed is sixty paces, and the dip 8. 16^ 
E. <fi?om 80^ to 90^, giving a total thickness of about 150 feet. 
Some fragments of encrinal columns were observed on the 
rock but too obscure to be identified. This rock is probably 
a modified or proximate repetition of that of Porcupine Blufi; 
on the south side of a trough with a precipitous dip, and hotii 
of them belong to group B. 

Between Thunder Bluff and the Terrace Mountains,^a dis^ 
tance of about two miles and a-quarter, no rock in place was 
observed, and in the Terrace Mountains we come to theGusp^ 
limestones. But before proceeding farther in the direct line 
of section, it may be as well to describe some of the rocks 
exposed on the higher parts of the Magdalen, which for a 
considerable part of its course displays strata belonging to 
group B, with the strike of which it there appears nearly to 
coincide. 

That part of the river which runs between Cold Water 
Brook and the head of Terrace Mountain Rapids shews no- 
thing but Gasp^ limestones, in the strike of which it runs ; 
bat about a mile and a-half northward of the^e rocks in the 
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lower part of the Flat Rapids, large maises of grey arenaceoiu 
limestone and limestone conglomerate are met with in abuB- 
dance. They strongly resemble the rocks of Thunder Bluff, 
and being precisely in the westward strike of the Thunder 
Bluff beds, there cannot be much doubt that they mark the 
position of its continuation. In less than a mile across the 
measures above this there are two exposures of rock, both 
consisting of blaokish-blue unctuous shale, interstratified with 
light grey calcareous sandstones of one or two inches thick, in 
which are abundantly disseminated dark translucent grains of 
quartz. These exposures are but half-a-mile from one another, 
the lower one though somewhat irregular dips northward 
<from 60*^ to 90o, and the upper 9. 1<> E. <from 80** to 90^ 
The beds of these exposures may be equivalent to one another 
on the opposite sides of a trough overlying the conglomerate 
limestones, which should therefore re-emerge from beneath the 
unctuous shales to the north. If the strata of Porcupine Bluff 
were continued westward in the strike they present, they would 
intersect the Flat Rapids in the position where the conglomer- 
ates might be expected, but unfortunately no exposures occur 
to enable us to confirm the supposition. 

Above the last exposure there are none for upwards of three 
miles northward to the Great Elbow, and for about an equal 
distance south-westward above that bend to the Red Rapids. 
The Red Rapids afford the following beds in ascending order: 

Measares concealed| but Bupposed to be red and green shale, 12 

Bed shale, , 39 

Bed and green shale, the red predominating towards the base, but the 
green towards the top. There is a cleayage independent of the 
bedding, the strike of the cleavage being N. 69^ E. and S. 69<» W., 25 

Red and green shale, 4 

Grej calcareous shale finely laminated ; some of the diyisional planes 
haye a fine nnctuous coating of mottled blackish-grej and green- 
ish-grej, and the shales are interstratified with reddish-grey 
strongly calcareous sandstones of one or two inches thick, sub- 
divided into laminee separated by glossy blackish unctuous pelli- 
cles of clay. These calcareous sandstones weather reddish-brown, 
and all the beds are traversed by numerous small veins of calc-spar, 8 
Grey calcareous shale as before interstratified with slight reddish-grey 
calcareous sandstones and arenaceous limestones of from three to 
four inches thick, divided by unctuous pellicles, 6 
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Light reddisb-grej arenaceous limestone^ weathering reddish-brown, 
subdivided as before by thin pellicles of glossy black unctuous 
clay, , 1 8 

94 8 

The expoflure is on the left bank of the river, and shews the 
lower part of the beds dipping S. 25<^ £. <36^ ; and as the 
strata accumulate on one another ascending the stream, the 
strike gradually bends round the western end of a trough about 
lOO yards up, until the upper layers dip N. 25^ W. <36. The 
stratigraphical place of the beds is supposed to be beneath the 
conglomerate limestones as indicated by the occurrence of the 
red shale on the north aide of Porcupine Bluff. 

An exposure which occurs a mile and a-half above this is 
either in immediate relation to it or may possibly be some 
modification of it. The dip at the place is S. 31^ £. <from 
73^ to 90^, and the beds in ascending order are as follows : — 

Ft. in. 

Red shales inters tratified with beds of greenish hard compact calcare- 
ont sandstone of from one to two inches thick, constituting half 
the amount, • 63 

Measures concealed, 112 

Red shales interstratified with greenish hard compact calcareous sand- 
stones of one or two inches, constituting one-third of the mass,. « 22 

Greenish hard and compact calcareous sandstones, interstratified with 
sandstones of the same color and hardness but without lime ; the 
beds being from one to two inches thick, 34 o 

231 

Two miles farther up, and about two and a-balf miles below 
Cold Water Brook there is an exposure in which greenish hard 
compact calcareous sandstones similar to those mentioned 
above, but weathering somewhat brown, are inclosed in greenr 
ish instead of red shale. The beds are vertical, but the strike, 
which is N. 59^ E., would bring them very near to the red 
shales farther down. Similar rocks however, about a mile 
farther up shew a change in the strike, which becomes N. 61° 
W., the dip being N. 29<* E. <66^. The course of the valley 
changes with the strike, and the return of the valley to the pre- 
vious bearing a little below Cold Water Brook, may probably be 
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taken to indicate a restoration of the previous strike. Accord- 
ingly three miles and a-half above Cold Water Brook, where the 
next exposure of rock occurs, we find the strike to be S. 64^ W., 
very nearly what it was before. Here the strata are vertical, and 
consist of yellowish-drab calcareo-argillaceous shale, unctuous 
to the touch, interstratified vnth yellowish-grey shaly lime- 
stones of from one to two inches thick. Small nodules of a 
similar limestone are thinly disseminated in the shale* About 
fifty yards down the stream fi*om these beds, and on the north- 
west side of their strike, probably below them in stratigraphi- 
cal place, tiiere occurs a bed of conglomerate limest<me. It is 
twenty-four feet wide, and its pebbles consist of compact 
limestone with a smootii conchoidal fracture, shewing various 
shades of grey, and in some of the pebbles two or more shades 
run in narrow alternating bands. The matrix is also calcare- 
ous, with only a small amount of sand ; so that the whole rock 
would burn to very goo4 lime. 

These rocks running directly up the valley are exposed in 
two additional places in the distance of a mile and a-half; they 
are vertical in one of the localities, and in the other inclined 
south-easterly at an angle of Gl<*. 

A mile and a-half further on occur grey shales interstratified 
with greenish hard calcareous sandstones o( from one to two 
inches thick, similar to beds lower down, and beyond them 
about half-a-mile there is a recurrence of red and green shale 
dipping S. 66^ E. <32^, with another exposure of conglome- 
rate three-quarters of a mile beyond. This conglomerate is 
identical in appearance and character with that last mentioned, 
but over half a-mile forward another bed of conglomerate is 
met with, whose thickness does not exceed a foot and a-half. 
The pebbles and matrix however, are similar to those of the 
previous bed, of which it may be a modification. It is asso- 
ciated with grey calcareous sandstones of from three to twelve 
inches thick. They are studded with abundance of dark 
translucent grains of quartz of the size of pins' heads, aud 
form bands in a blackish-grey unctuous shale, in which also 
are interstratified beds of grey limestone of about an inch thick, 
that have the peculiarity of a fibrous stnicture, the fibres being 
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at right angles to the plane of the beds, like those of satin-spar. 
With the exception of the fibrous limestones the strata much 
resemble those towards the foot of Flat Rapids. 

Between the last conglomerate band and the previous one 
there may be an anticlinal axis ; for while the attitude of the 
beds at the previous one is vertical, with a strike S. 31^ W, 
and N. 31« E., the dip of the last is S. 26« E. <from 20° to 
30^, and there may be a synclinal between these beds and 
those of the next exposure three-quarters of a mile higheri 
where the rocks are exactly the same as the last, but with a 
dip (probably overturned) S. 66<^ E. <from 60<* to 90**. 

Red and green shales again make their appearance a mile 
and arhalf farther up, dipping S. 26^ E. <48**, and half-a-mile 
beyond conglomerate limestone is seen associated with black 
unctuous shales dipping N. 49^ W. <from 60^ to 90o. Not 
far above this exposure the course of the Valley turns rather 
more to the westward, apparently diverging a little from the 
strike; but following the strike for about two miles to the 
south-west we again come upon an exposure of conglomerate 
limestone, associated with which on the north-west side, there 
occurs a reddish-grey quartzite, strongly resembling that of 
Porcupine Bluff. This exposure is about a mile across the mea- 
sures to the south-east of the Magdalen at the termination of 
our micrometer measurements. Near the end of these measure- 
ments another band of conglomerate accompanied by dark- 
grey shales presents itself on the river dipping N. 41^ W. 
<85^, and it is repeated about half-a-mile lower down, and 
about 250 paces north-west of the strike of the last, with a 
dip S. 31^ E. <85^, shewing the existence of a synclinal axis 
between the two. Shales of a character similar to that of the 
beds associated with these conglomerates, continued to present 
themselves in the remaining mile and a-half to the junction of 
the north and south branches, but the conglomerates them- 
selves were not observed, though it was indicated by the strike 
that they could not be &r removed. 

It is plain from these details that as stated before, the upper 
part of the Magdalen runs upon group B, and if the direction 
of the group were maintained in its south«-westerly bearing it 
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would apparently attain a poeition on the south of the Shick- 
Shock range of mountains. In your Report and that of Mr. 
Murray we ascertain that the same group exists on the north 
side of the rangOt and if as has be^i supposed, the range is 
composed of group C, it would follow that it presents a syD- 
clinal form. 

Returning to the direct line of section at the mouth of Cold 
Water Brook, the whole Tolume of the Qasp^ limestones is 
presented to us in the Terrace Mountains. The dip of the 
strata in these mountains appears to be very regular and nni* 
form all the way across the measures, being from S. 6^ £. to 
S. 14<^ E< from 38<» to 36^. The formation occupies a breadth 
of twenty-four chains, and the surface where the uppermost 
beds crop out is 1376 feet in geographical height above the 
base. In going over the mountain the exposures met with 
were at considerable intervals. In the section obtained there> 
fore, there are many portions concealed, but the sequence of 
such beds as presented themselves for examination is here given 
in ascending order : — 
# 

Heasnres concealed,. , 30 

Brownish-gprey shaly limestone interstratified at interyals of from six 
inches to two feet, with harder limestone of the same color in beds 
of from two to three inches, in some of which nodules and |iatehes 
of browmish-grej chert occar, with thicknesses rarjing from a- 
quarter of an inch to an inch and a-half. The chief part of the 
mass weathers jellowish-white, but some of the beds reddish- 
brown. No fossils were observed, 100 

Measures concealed, , , 125 

Brownish-grey shalj limestone, interstratified with more compact beds 

as before ; no fossils were seen, 6 

Measures concealed, » » 3f 5 

Brownish-grej shalj limestone with harder beds as before ; no fossils 

were seen, ; • v . . 20 

Measures concealed, ...» • 355 

Brownish-grey shalj limestone with harder beds as before ; no fossils 

were observed, 24 

Measures concealed, 697 

Brownish-^rej calcareous shale interstratified with brownish-gresy lime- 
stone, in beds of from one to three inches, weathering brown and 

yellowish-brown ; no fossils were obserred, 15 

Measures concealed,... ,«..,•, • , ,. 593 
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Brownish-grey calcareous shale weathering brown in beds, of from two 
to three inches, interstratified with occasional harder layers of si- 
licions limestone of the same color, and like the shale weathering 
brown ; no fbssUs w«re obserredi 46 

2265 

No fosedls were observed in any of the exposed beds, though 
ihey were most carefully sought for. Only one loose fragment 
of limestone was met with holding organic remains. It 
occurred at the foot of the mountaini near the base of the 
formationi but the remains in it resemble those which have 
been brought from the top of the Q-asp^ limestones, near 
Ship-head in 6asp^ Bay. Among the species were Strophomena 
depressa^ Chonetea ' f and Platyostoma ? 

The crest of tibe hill and the summit of the formation as 
given above coincide, and the Gasp^ sandstones are supposed 
to come in on the line of section some short distance forward 
on the gradual descent which occurs in the geographical sur- 
face. The junction of the two formations however was not 
seen, and the first exposure indicating a change was met 
with in a spot, whose place on the line would be a mile and a- 
half from the limestones. It occurs to the west of the line on 
the right bank of Cold Water Brook, nearly a mile and 
three-quarters from its mouth. The rock is a greenish-gray 
sandstone having very generally disseminated through it 
small scales of silvery mica. The beds are from two to six 
inches thick, and much studded with comminuted and car- 
bonized remains of plants, as well as with brachiopodous 
shells. These shells were generally filled with iron ochre, and 
it was difficult to procure them sufficiently well preserved 
to be properly identified. The number of species did not 
^ however appear to exceed two or three, and the most abun- 
dant is identical with a small Meganteris (M. etongata ?) from 
the sandstones of Gasp^ Bay, as well as those of Brehaut Bay, 
on the coast between Douglastown and Ferc^. The dip of 
these fossiliferous beds was S. 14<> W. <55^. 

About a mile and three-quarters southward of this, similar 
greenish-gray sandstones, but without fossils, occur on the 
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lowest tributary of Cold Water Brook, but here the dip is 
N. 1^ W. <14^. Between this tributary and the next one 
about a mile and a>half farther Muth, a hill is interpoaed, m- 
ing to the height of about 800 feet over the main bro^k. On 
it the sandstenes are very generally seen up to tiie aummit, 
which occurs about a-quarter of a mile from the second tribu- 
tary. At the summit the dip is N. 18^ E. <39^, and the 
descent over the escarpment down to the tributary is veiy 
abrupt. No roek in place was observed either in the escarp- 
ment or in the tributary, but numerous large flat fragments of 
calcareo-arenaceous shale, abundantly marked with the carbo- 
nized remains of plants, were mingled with fragments of a 
harder and more compact material, sufficiently ealcapeous to 
be entitled to the appellation of a very arenaceous limestone, 
and these were accompanied with some fragments of chert. 
I am in consequence inclined to give the tributary as the 
southward limit of the sandstones, which between the tributary 
and the Terrace Mountains would thus lie in the form of a 
trough, measuring on the line of section about four miles and 
a-half across. This, agreeably to the dips observed on the 
opposite sides of the synclinal axis, would give for the sand- 
stones a thickness of about 6000 feet. 

Crossing the measures southward towards York Bivar, the 
first exposure of the limestones met with on the south side of 
the trough was a little over a mile and a-half forward. It. 
occurred about half-a-mile down an escarpment descending 
from the summit of a gradual rise which attains a height of 
700 feet, and it consisted of about thirty feet of dark brownish- 
grey limestone, weathering partly white and partly brown, 
with patches and nodules of chert. The dip was N. 9° £. 
< fi-om 16^ to 20^. No fossils were observed in the beds. 

The distance from this position to York River is rather over 
four miles. Until reaching the river no exposures of rock were 
met with. Such as were seen on the river were calcareous. 
At the end of the traverse the strata consisted of dark grey 
compact calcareous shale, showing fine lines of stratification, 
but breaking up into flat fragments of from one to six inches 
thick, which Hke some of the rocks of East Terrace Mountain, 



we«jkb^ whitcu The dip ^ the strata was S. !<> £« <48o. 
BJBi^^ »o fomlB were observedt but a few weace m^t with two 
wjim -doMm ^ fiiammf not mach ^pt of the strike of tbeie 
be^6> mt^TB a hei|:ht of 400 feet above the river was cajpped 
1^ 100 ^t.ef pi^qar^us^hales of a somewhat so^r character, 
weatbfi^ng browiD and white. Half a 4ay's search produced 
a few fragm^ts of Braehiapoda ^juSl two small species pf 
Orth^a^m, pm Of whiehstioogly resembles an unnamed species 
item the limestone cli^of Ship Head or Ciqpe Gaeptf. The dip 
hefe is S« 16P £« <4&o. 

The tdqp of lihese caloareous rocks fuad that oi the last 
eagpesuresaii the va^ey of Cold Waiter Brook being in opposite 
direetionst il^is plain i^t an anticlinal runs between them. It 
is not pos^bie for me however to point out the predse position 
of its axis. Perhaps it may occur at the springs at the source 
of the bfOSik) which may wue from son^ cruiek cm: dislocation 
on tiiCicnrown of the ^ch. But taking the thickness of the 
limestone fcNsmafipn as ascertained m the Terrace Hountains, 
and the dips observed on the York Biver and the upper p^rt 
of r&eCpldWiatf^ valley, it appears extremely probable ijhat 
bettrsen tiie Qaspd jiimestones on .each side o£ the antic^Unal 
there would be ample room for some part, of the Lower Silu- 
rian ;dmrion. 

39ie strata eonstitu;ting the base of East sod West Terrace 
ttoamtaias visibly coincide with the geneial course of t^e 
Magdalen River for two miles above the mouth of :Cold 
WatorBrook, find there is iM>do(uht!framt^^ in the 

bed of ihejitreain and the form of the south hanky, that :they do 
80 as lar las jljie hmA of Terrace Mountam Bapids. These 
ftagmeiits wece ^b^e^t &^Qm the. river until th^ were once 
mor6in»t wi^ h[t the east: and weptreiich below Clear Water 
Brook. Here however they reposed on the jrQCiks of group 3,, 
hut itherhfll which i(qs% boldly up to .the heigbt of 700 feet 
not ifaor fiNw the south 4de, .^ j^ strongly resembled 
East {Tecra^llfioDntf^ '^ :^m9:fret^ tweU indicated .their 
SQusce. In itiwe haveAo^i^lht a flo»ti«i»<W of the.G^ 
Knnstones^whioh. have HUius/4i yearly .^1^ W#^. bearing 
for ishont jeleven «»le9« i4bov^ Cl^iMr'W^ter 3rook the JM^ls 
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' on the south side did not show any of the tenttced character, 
and it is probable that the valley of that brook may limit the 
extension of the Cold Water Brook trough in so fiur as the 
continuous westward run of the Gasp^ limestones is concerned. 

On our eastward traverse the first rocks met with after 
leaving the valley of York River, were observed when we 
crossed the Dartmouth. They consisted of twelve or fourteen 
feet of gray calcareous shale, interstratified with hard and 
somewhat arenaceous beds weathering brown and holding chert 
in patches and nodules. The shales resembled Iftiose capping 
the 400 feet hill on the York River, but they contained no 
observed fossils. The dip of the strata was N. 15o £. <38o, 
and they therefore belong to the limestones of tiie south side 
of the Cold Water Brook trough, and are probably not far 
from their base. 

The next exhibition occurred about a mile and arhalf before 
reaching the Ponds. Here an escarpment of rixty feet, sor- 
* mounting a precipitous rise of 460 feet, presents itBelfi 
composed of brownish-gray calcareous shale in beds varying 
in tl^ckness firom a-quarter of an inch to two inches, in whicli 
nodules and patches of chert occur. The rock crumbles in 
the atmosphere into small fragments weathering white and 
brown, and much of it becomes exteriorly a porous earthy 
mass from the loss of its carbonate of lime, particularly in the 
upper part of the exposure. No fossils were observed in the 
strata. Their dip was N. 64o E. <48o. 

Descending more gradually from this to the Ponds, the sur- 
face in the neighborhood both around and in the bottom of 
the ponds, which are not deep, is strewed with huge angular ^ 
blocks of limestone, a great many of them measuring as mucb 
:as six feet square and two feet thick, and some of them exhi* 
biting obscure indications of fossils. 

To the eastward of the Ponds a long distance intervenedj 
without any exposures of rock in Ht% and we were obliged to 
place some dependence, in judging of the distribution, on the 
fragments observed on the surface, in water-courses and among' 
the roots of overturned trees. J'or nearly a mile from the 
Ponds fragments of limestone predominated over all others; 
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then for three miles and a-half fragments of greeaish^iky 
sandstoQe with earfaonized comminnied plants excluded all 
others mitil reaching the twentj-four-feet brook flowing north 
to the Dartmouth. Crossing this brook, the fragments of sand- 
stone became mingled with others of limestone, and beyond 
it for two miles and three-quarters the fragments consisted of 
limestones and calcareous shale. 

This brought ua to a great exposure on a small tributary of 
Lady-steps brook, where 300 feet of limestone are seen dip- 
ping N. S6^ W. <64<^. Having as indicated by the distribution 
of the fragments above given, crossed the sandstone, this 
exposure most probably belongs to tiie limestones of the east 
end of the Cold Water Brook troughs The north-west dip 
appears to indicate, a turn in the calcareous belt carrying it 
round the flank of Mount Serpentine to the southern side, 
there to be interrupted by the fault described in following up 
the section from Q'rand Etang. 

In his traverse from the Ponds Mr. Barlow in the first mile 
observed fragments of limestone only, while for thriae^quarters 
of a mile beyond fragments of sandstone prevailed ; but in a 
farther distance of four miles and a-quarter, about the middle 
of which he crossed the Dartmouth, the loose masses were of 
limestone and calcareous shale. Beyond this they again 
changed to sandstone, and continued so for about three miles. 
The ground then became rather wet and the wood tangled, 
and but few upturned trees occurred to expose the rocks ; but 
in five miles he reached a crest corresponding to that of the 
East Terrace Mountain, beyond which limestone was com- 
mon for the rest of the distance. 

It appears pretty certain from what has been said that 
the Cold Water Brook trough is a continuation of the sj^cli- 
nal of Gasp^ Bay, the axis of which, from a point oppoisite to 
Ship Head or Cape Gasp^, would run about northwest for . 
six miles, then N. 60^ W. for about twenty-five miles to 
Lady-steps Brook, and N. 80^ W. for about thirty-sev^ miles 
to the valley of Clear Water Brook. - 

The axis of the anticlinal to the south of this has been 
described by yourself as striking in upon the coast of. Gasp6 
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BAji Bear €alpe Baldsmand, and 'tiwnoe (ramnng smsBosb iihe 
^eninmce of Gasp^'Bashi and passiiig near the English >eltiizdi. 
^Uheneeit i^otdd ihih nearly paraUdl ^v^tii i;he bearing alfdady 
;given>to ihe i9ywliiml JGods and iprobably stnioB neair tiie aoinrte 
of ite Dartmimtii Biv^r, paablag Hierioe "to iihe 8pcings^>the 
sdurce of Cold Water Brook, and frdm ihem'urett^avd for 
upwards of twelve miles. 

'From T^hat'lms been said it wHlbe evident firomiciocbbihing 
i£[e'&et8 of ibeypteaeiit^explotstA&EL with tbofse^of yoor -Sbpdrt 
of }846ythatFtl»fQafll^(Bme8toiie,o(»n^^ Hit SM{k Mead pr 
'Glipe3«^£, will' ruh along the north^sidie of tiie Gadp^ troiigh 
as far ias C^oar WatiEfr Birook, and ttien relum nlong^th&soath 
side 'of 4t to iscNoUe poiirt on the<ai^li(dilial /aiiis lobotit ftm& x>f 
tibe Ponds, whence it-will isgain nm wei^bwGard on tile ^fftk 
Biver, bdycmd \;irhich its (Kmrse^icvoTild 're^ni^ favmsti- 

^ation. 

The sandstone within the trough test 'of lilie ^idoMlito 
-near M onnt Serpeiitsne/would probably b3 sepan^dfiiom that 
iwestward: of it; Bind tbra, -with lb. Ba^kiw^s travehte, appears 
to prove %hatit would ithos be divided injio Itwo otiti jwg^ateas 
l>y the valley of the BaiPtmouth River. 

^e accompaniyiDg wood^cntis repiiesMt tihe supposed 
arrangement of tbesthita in the 0iand ^Etang and • MagMon 
seietions, the horizdntal and v«rti^al scale -bemgidiiteniafle to 
one inch. 

aCOiffOMlC ltfAl*E?RtAM. 

The materials fit for economic a^H<;aiion met with ontihe 
present exploration were bnt few. ^Phey consisted of day fit 
- lor briek-inaking, serpentine,- liknestonef^and hydraollc^ement. 
Bommm^irusk C!iiy.-^01ay -fit fiir the nwiUfaeto^of red 
brleks ^sbts in iCbundanlee in- t&e Post^teitilu^p deposit w6Srch 
hasfbeen inentioned as bccupyiag avtidnsiflerable ai«a lat &e 
ikiouth of the IMagddten, as tv^U'-iaifd sevoial (^ baysiin 
the St. Lawrence, both above and^efaw the Magdaien,%ut 
va6h efiays wcire nowhere iseen in the interior. 

^&9}i67tft8e.*^It 18: p rockofAlfottnt 
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SeqMbtiwi would aoawer fos tbci p^yrposes- of. omuuTWittel 
ardniUuittiw* iLU of the: rock: howevac that eame .lundieri nqjs 
o1)8ar7atiQiii ms» too< muck craokfidr aod flaiwttl toi yield any 
laiga, sized: blocks, it i& thei;cfiN». ratiiar from the analogy 
Tdxiidi tixis rook boars to &e seqieiitiiies of the Basiam 
Toiwiisbi|p8» wbesB lerjr beautiM hLocka have been, obtained;, 
thai) tfao: Ga8p6 loeaiify may be eitpeeted to yields uponfiBD&er 
examination, an ayailabija materisL 

IdmaOone^^^Tbi^ Gfaspi l]a!aQ9toneS:Mdll no doubt yield ahon- 
daoM.di nwiienal.fit finr bumisg into Uaae. Tiifxy seem Jioweroi^ 
tOr aSbid ^ greateir asmbf r of beds capablle^ of suoib aa applioat 
tkni' on tiiOLeoBaiiiii tkevioinity of Gape Ga8p4> thi^ in. tlia aiea 
thit oama iinder mf Qfasensation. This rnxf be owing to tiie 
greater.' namber- of foBiils tibat appear, to; zoark the limeaix^ikee 
of Cape Gasp^, of which those more westward seem toi bft 
abnoafe dosiiiliute* Sbme of the conglomerate liniQiptoiiet of 
gtoup^Bf would yield good joaaterial for the purposej as weli 
a^many: of the beds ioiter^tlMkified in the sfaabaa pf gso»p iu 

MfEtnomlic {/emMtfftn-Tbe Uaok yeUow^^wsaiihanng dolomitea. 
of the Movotain Portage on the Magdplen, siimilaF to those 
oblailied by yourself fiem the Qrande Ooape six miies.below 
the. Cl-rand Btang Si?ier» afford a material wddidi giyea a very 
simng hydraidifi cement^ setting in a few minutes undier 
water to awwry haidtand tenaoejous mass of a yellbwidi color* 
The rap^e of thcr fpixn^jt^ cpnta^nt^g tl^€^ hm^ beifig from 
Gasp^ to Quebec and b^ond, mak0» it piobabl^ that a consi- 
derable quantity of this stone may be obtained from various 
localiti^: along the south shore Qf the St* Lawrence. The 
stone differs from that at Quebec, from which Captain now 
Uajor-'GjaDjeral Baddeley, itnilSM %at; prepared a cementi now 
manufactured by Mr. P. Gauvreau ; this contains no magnesia, 
while the Gasp^ stone is a dolomite. 

Fish Offal. — ^Although noi comiag under t^ie category of 
mineral substances, any one who yiaite any part of the Gasp6 
coast where a fishing establishment exists, cannot fail to notice 
the great quantity of offal that remaiiis after dressing the fish, 
apd to upd^i]3tand the ^vaiitage t<^ ^^yiiich it n%bt he turned 
as 9 niiamure. 
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The only fishing establifihment that oame under my obser- 
vation was that of Messrs. F. & M. Lesperance at Grand Etang. 
These gentlemen employ about twenty-two boats and sixty 
men during the fishing season, and obtain annually 8,300 
quintals of dried codfish, which is all sent to Europe. 
Salmon, mackerel and herring, in addition to codfish, form 
important items in their trade, and cod^liver oil is manu&o- 
tured by them to a considerable extent. 

In coimection with the fishing, about 100 acres of land are 
under cultivation, being worked by the men when not engaged 
in fishing. The greatest cleanliness prevails tiirougfaout tbe 
establishment, and all the refuse around the fishing stages is 
each day carted away to the fields as manure. The ammoois 
and phosphate of lime which it contains render it a powerful i 
fertQiaer. 

Although the country along the soutii shore looks some- 
what mountainous, and the breadth of. flat land capable of| 
cultivation appears to be but small, there are not wantingl 
instances of considerable success in the combined operations * 
of farming and fishing. As one instance, I may mentionj 
Mr. Isaac Green who settled in May 1856 at the mouth of the 
River Martin, some distance below Cape St. Ann. In thai 
year he made firom 400 trees 300 lbs. of maple sugar, an 
cleared land for the following quantities of grain sown : — 

3i bushels barley sown Jane 16, returned 70 bnsbels, cut Sept. S. 
16 " potatoes planted, returned 300 bushels. 
1 gallon onions sown, returned 1 barrel. 

In addition to this his two sons, lads of fourteen and sixteei 
years of age, caught codfish between July and the autumn 
the value of ^46. In the year 1867 he sowed and planted- 

8i bushels barley, returning 150 bushels. 



1 " 


oats, 




20 




1 « 


wheat, 




20 




1 " 


pease. 




16 




20i " 


potatoes. 




300 




2 gallons 


onions. 




6 





His sons, from the 16th June to the Ist August, caught aui 
cured 46 cwt. of codfish, and other fish to the value of ^615. 
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EXPLORATION OF LAKE ST. JOHN. 

We arrived at the mouth of the Saguenay on the 23rd of 
September, and sailed up the river to the village of Chicoutimi, 
which we reached on the 28th, having been somewhat delayed 
by head winds ; here we had some difficulty in obtaining canoes. 
Of the two we had taken with us to Gasp^ one had been aban- 
doned on the south side of the St. Lawrence, being too much 
worn to be of any farther use, and the other we lost in 
ascending the river, having been obliged to cut it adrift in a 
gale of wind. 

To Mr. W. E. Price of Chicoutimi I was indebted for the use 
of one for which he would accept no recompense, and I was 
farther obliged to him for much information, and for the inte- 
rest he evinced in the objects of our exploration. I was like- 
wise indebted to Mr. G. Duberger, Crown Land Agent, for his 
kindly supplying Mr. Scott Barlow with materials for the con- 
struction of a map of the country around Lake St. John, and 
to his son Mr. E. Duberger, P. L. S., for much useful informa- 
tion ; as well as to the Rev. J. B. Gagnon, who pointed oat to 
us the routes by which we could travel most expeditiously. 

Leaving Chicoutimi on the SOfch September, our equipment 
was sent by land to the foot of Lake Kenogami, a distance of 
fifteen miles. Here a second canoe was hired, by which I was 
enabled to visit several points on the lake, while the provisions 
and other materials proceeded forward in a barge. Crossing 
by the Bon Portage from the head of Lake Kenogami to 
Lake Kenogamishish, we proceeded to the foot of it and then 
down the River Aulnais, and from its mouth down the 
Belle Biver to Lake St. John. Lake St. John was examined 
along the coast and around its islands, aud we ascended three 
of its tributary rivers for different distances, the Belle Biver 
as already mentioned, the Ouiatchouan for one mile and the 
Peribonka for twelve miles. 

We regained the mouth of the Belle River on the 20th of 
October, and returning to Chicoutimi, after sending the chief 
portion of our party by Tadonsac as already stated, Mr. Barlow 
and myself proceeded on foot to Bay St. Paul, and reached 
Quebec two days after the others. 
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OeograpfUaa ffSi^Hm ^ O/b^ CkMify. 

Fmm the nlMtK of t&d SUgiMUiy to Cttf & l^Otiesfe od the 
rigbt btfflkj a ^BstMee <tf fi% ffided^, wta paaied t^ iM^ tii|dffi^ 
tbiktl hud! only tittie^ M rdfiUiih iltti; on eaek rfide pYec^itD^w 
cliffir ride to hdghts of fbm 909 t& 1100 f^t» giferv^g^ ft 
B!iMe»si6n df tUmoMt biM t(M^ <^ the Lde^M^ai^ agi^ i^n^ 
retxtly gpmm.- tt i» oikly aifc t^e moutb of totoo of lb«'tflkitt«> 
tury rtteams tUcit it Ibot-iidld oati be^oMiuJie^ for flgrioiilt«tf 
pnrposes; S^cH tvte obeen^ ^t Cfafe jtihcticm' of tbo £(lMr 
Marguerite on the left bank, about thirteen miles Urofll* tid &L 
Lftvh'eitce, at that of ^€i littki Sttguoiiay a^teen Tt£i%0 mp 
o& the right Mmky and at Hhe St. 3(Aa on ibe stittio ti^ a 
littie oret tWeMy-foti* mile* iqn In att (M^r f^alM tften^ ite 
8tLifa6e^?rttt^na( iv^allf deeded of t^tftatten, it Mmefbbfea 
gave mippoft ^ aa abundacft gro^h of blcie4)e^ budbids^ or 
isomo^fair mial! spi^o^ luifd pkle l^eeaof dl^M^ ktodl^ 

Above Gap" & T^esfr farsii-MoQSies begki to i^p^ai^ at OMwt- 
deraUe iliterTalfi at firist, but a^proactaifig Chiooutkni on^ tli^ 
otie hand and the head of £t^Ha <^ Grand Bay on tlcef- others 
they beeome numerotHsi. AdVai^dng froui Otap 4 POttOBt tb» 
country become« deeply eovercd witti Port-tortfery clftg^ts, 
thit>ugh the horizontal s^rlaoo of vMiAx the LaUi^ntfis^ rocdfiff 
protrude like islands, vrith oooasional eiiflb of &e same fa<^ag 
the baya and the rirenr. These days fottn an exeefient Mil, 
btit in i^oene partSi liaore partieularly in the neighbcmfSlo^d of 
Lake St* John, to vAnch the clays extend, they are covereii' 
otier with from one to three feet of sand afid gravel. Tire «Ma 
thus covered is considerable, and it icf btt t little resorted t^ fbr 
fairming. Over a large part of this however^ the defecte' 0( 
the light sandy sdl might be eiudly obviatodr With a sxuiai 
ainount of labor the elc^ might be brought up from bonwrth 
the sand and gravel and spfread over the surface, wher^ nasdng 
with the lighter material it would form an easiOT worked adl, 
equally fertile wilAi that composed eniarely of clay. The^ be- 
neficial effects of sueh a mixture are shewn by natusal eiBm.-^ 
pies in some p«nrts of the area on gentle slopes wfaicdi hffsre been 
formed by deniidation,> where the sand grtiduaUy ishhmibg ' 
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becMiiieerwell mitiglad^ih tiie olayibr sostie bireadth near the 
jmieiiioii, or oaof flat snrfaoeB where tbe denudation has left the 
sflkd aa thiaty ipraad over (he dhvf afls io {wnnit the actioa of 
tiaf pbiq^ ix^ efifedl thS'imxtoTe. At tiie ^same tone thst snob m 
8oS^ TftmrnaM a great and doarabks fertiUby^ it jeqtdxea less labor 
and cater in ito management tium the stiff clay» 

Theisiayid^frnt b^ween Chkoutinii and the head of Qfnxni 
Bipj^ hat in some plaoes a* tinokmess of 600 feet, aad wbevd'tlw 
exastai ]aad««lipB are of eommon; oconrrenoe; They gvre to the 
SQiftoea bfHskeB atid nigged ai^eat, yet it is not unoomsmm 
tof find wbole &nam mtaaUfi on 1^ remains of such ibmdemeiasr 
wfailei otbeiw standing: on^tive still nnntoved geotmd might fiwm 
analogy he' sspj^osed to be in positionB somewhat inseeure* 
mte greafteat. display of tiiese iand^ips is to be seen up tins 
Ha^fitai Birer amdibe/BSTar Sb AEphonse^ bfoth of wUeh empty 
intor Giwnd Bay y. and on the voad between Chieoutiraai and the 
bajr. But ike conditiDns< vMeh produoe these slifie esfcend tor 
Lake Ok Johnv and may be expected beyond, as the clays were* 
obseifTed on Ae banks of Lake Kenogastxi, at Bon Pottage 
aid 0^ Belle BiTer, vfbete in many places tiiey haTe a ihidL^ 
nefis of a hundred feet, it is here that large areas,, as ali^eady 
menttoauad^ ase overlaid with sand. On Lake St. Joha the 
(^ajis tviercf seen to tiie east of the ffletabetehouan, at tiate Hhsd* 
son &y Oompany's post, and to the north*Aieest of the BH^rer 
Oaiatahcraaa, as; far as Blue Point, where a y^ thrtving sej^ 
tlelnent isi established o^ ttiem. To the west aivd north of Bloa 
Point, and anraxid by liie north margin of the lake to the ont>^ 
let, the shores are low and sindy. The sand is greyisb^ 
wliite,. and appears to be derived from the destruetioii of 
Lanrestiaffi xocfca 

The giteaiest length of Lake St. John is aboirif twentyntts 
miles, extehding in a bearing N^ 20^ W. from abdut the^ moutt 
of the Metabetchouan Biver to that of the Periboaka» and its 
groateat; breadth about twenty niilds firoin the n»^iith of th6 
OinatdionaBish to the Qdreat Dfaofastge. The priacipai riyelrs 
that flow into tlue lake are as follows; First th» Belle Bimr, 
whADb joitt it on the south side about six mileb above- the Little 
Disbharge^ Its average breadth just above tite positiott Whert 
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it is influeneed by the ^iTaters of the lake is about one chain. 
Next is the Biyer Metabetchouao, which ui probably as \a^ 
again as the Belle, and is about eight miles above it. A litfle 
more thau the same distance farther is the Ouiatchouan, equal 
in size to the last, and six miles beyond it a somewhat smaller 
stream, the Ouiatchouanish. About the same distance &rther 
we come to the most eastern part of the lake, and here enters 
the River Chamouchouan, and a couple of miles to the north 
the Mistasfiini. These two rivers axe each of them over 
hali^mile wide at their mouths, and when tilie waters of the 
lake are at their highest, which is fourteen or fifteen feet over 
their lowest level, the two rivers join for some way inland. 
At low water the shore between them, as well as above and 
below them presents a margin of dry sand of firom one to 
two miles wide, forming a delta tibrough which the rivers cat 
various channels. This description of coast extends all the 
way to the mouth of the Peribonka, which is the next stream, 
a distance of twelve miles, where the breadth of sand is 
upward of two miles, gradually tiering to nothing along 
the north-east shore. Inside of this extenoive margin of dry 
naked sand there is a considerable breadth of low sandy 
country supplying a growth of meadow hay, with strips of 
small trees and brush-wood, giving &rther evidence of tiie 
great amount of arenaceous material that is brought down 
by the rivers from the Laurentian rocks of the interior, the 
accumulation of which has so far filled up the whole lake 
as to give origin to its Indian name of Fiarlmua/4saamy^ said 
to sonify the broad shallow lake. 

For the first twelve miles of its upward course the Peribon- 
ka is from a-quarter to a-half mile wide, and it presents several 
low sandy islands, as well as low sandy banks. But at this 
distance firom its mouth it at once contracts to a breadth of 
not much over one chain, and maintains it for a-mile up. 
Through this sluice, bounded on each side by dark violei>-blue 
labradorite rock, the whole volume of the river rushes with 
immense violence, producing a rapid current for some way 
down in the middle of the wider water below. Above, this 
the river again widens out and still water prevails for a farther 
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distance up. It then once more contracts and again mshes 
between its rocky margins with the same violence as before. 
This alternation of still and rapid water holds for some distance 
up the river, and the conntry on each side is said to correspond 
with the changes, giving a swampy surface opposite the still 
water, while a ridge of rock runs across the rapid part, very 
probably indicating the strike of the Laurentian rochs through 
the vicinity. 

On these ridges large quantities of pine timber are said to 
exist, and they have I believe, already furnished a lai^e pro- 
portion of its supply to the lumbering establishment of Messrs. 
W. Price and Son. The timber over the country described 
ccmsists generally of spruce, balsam-lSr, yellow and white birch 
and maple on the clay, witii elm and ash in low places. On 
the higher and more sandy parts white }nne prevails. 

The valley of St. John Lake may very properly be con* 
sidered as commencing at the month of Ha-Ha Bay. This 
ccmstitutes' the eastern extremity of the general depression or 
comparatively level surface of which the area occupied by the 
lake is probably the lowest flat ; JEtnd from this point the 
boui]^ries of the depression separate from one another, tiiat 
on the north side of the Saguenay running about N. 20^ W. 
for about thirty miles, and then changing its bearing to about 
N. 75^ W., aind in that direction running for about, nxtymiies* 
The boundary on the south side of the Saguenay s^arates a 
little from the south side of Ha-Ha Bay, in its progress 
running nearly S. W. It then gradually turns to about west 
of north, and gaining the south side of Lake Kenogami, runs 
along its whole length as well as Lake Vert beyond. It 
continues nearly in the same direction, and crosses the Meta-^ 
betchouan about a mile from its mouth, coming very near the 
lake in a bay west of it. It crosses the Ouiatchouan at the 
fall about a mile from the lake and then turns about N. 55^ W. 
Bunning in this direction it crosses the Ouiatchouanish about 
six miles up, and from Blue Point it is traceable by the eye 
running in the same course for twenty miles more, in which it 
keeps to the south of the Chamouchouan. Between the north 
and south boundaries where they can be no farther traced by 
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ihe< eife, ttore ist a soprastionf of almut fif^j milsdj &f ; the 
bimdAi (tf the Taltofy the lengtllof.wUdLup ta a>liMniii^ 
aoioflt:ati i^ uppec^eed iO£ thf^ laJce^isi afaouJ^ semii^fftve .aiilM, 
the: ^neiei beatug. of thie^ yalle j beia§ N^ TOP W>. Bow 
much &rthec it mayr extmd m^tipte. aa^^d^cMstftcmtX a» 
iok aey. Thirfyf iml69 added; to titie d»ttoce abpye meotioofid 
vrt^uldigive ao aceaiof fiOOOa^aaoB mili». BntiaB tMAreAi&tei 
Lake St. John the northern boundary appears to.tonmmt^ 
and the vidle^ majt pN^hapiDapiseadr out to-^ the evskwmi^ ^- 
deediooe of thb Ibdimis ivcdtft i^^as wiUi me awtetteditibftt itM 
8a» atDQfohiiig along in. th^it- dure0kian[.to.tbeiS^veQ.:IillftQdft:oa 
the St;. Lawrenoe» while in> tiotei ogpeidti^ one: it eiiteiMJMr to. 
Lake Teraiiacamaiii^ Bnfc UfidiUneeiteuii^vt^t d^ 
cafA/ be ^leeed^ on hit; infiicmatfoii.. I may BiMm hwmim 
that his acoeuni/ is inaopid degiee £.WA(i 

given to: underaband last year: when at the Kingan Island. 
Wch Hendfiitonof the BudtanBay Cj[>«ipwqr^9rpoik.]iif(«inedia^ 
tbati lai^ loose masses ofi limestoofir whiehi frem.' hia itMmfr 
Hm I' lojEiaErad) wece 8ilu]ian». are met" Tirith bfi ib\ tb& inteiior 
figom tiie Seiren Islands^ in a direetiimitbaflr a^peam to b^ 
to wards Lafca Si; Jolmi». and £ am inclined to tbink.thai^: wb^is 
these blocks Tvexe seen, jecomec^tiie^ujaaniStniito^ &land 

m.Mtoy ae »(&e oasei on^ Lakis Si^. John* Whe«a flai df^Mita 
of l^ae reeksi extend tiio: Gonntcy isialmosfr eaaitsfliL.te/be ca* 
pable of coltiTstion* 

The; nortibiem ridge is iauch.me9e eleTatedtinaoiliie ao#het9ii 
and itisiappaiFeniily'desliituito of s&il on the sunltnHs*. iidiiehiiffe 
pskbaMy noii ni^ei^ 290^ feet aborw the lake^ The billa ouk 
the south were not supposed to be amQ& orer 7QQiQr 800- feet 
above the lad&e. Their t&ps were genemUy xoiHinded, and ik^ 
grovrih of timber upon iliem, wMoh wa&D alli QomfM^aed of Qinstr 
greeny sffiesned toconfinn.liia report of ^a ii^bitoots^ thit 
these bills were: pretty well oov^red wHb $<Nii. The rmig^ 
bowever^ gshurin height toiBmrdsHteHaiBe^yiai^d allthe^Wfood 
ift toere of a stunted growllu. 

The cuUdvatoable Isad of tihe vaUey o£ St* John moati |i90- 
babiy occupies, a very lairge propoiititsni of its ama, and* asr u^ 
tiie aettied panKia of it good creps; se^m to be the geuenal: tf^ 
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suit, it "appears tto n^ rdity <probable that the valley will 
heneafter Tsmpport a v«ry teohsideeabte population. There ap- 
pears to beino dotobt in'tiie minds of the settlers that ihi^ are 
able to grow all the kinds of grain produced in the neigfafoour- 
iaood of Montreal, and in equal abundance ; and the xmex- 
pfadnedisupetiority of: climate ui the vaU^over ]^aoesmore 
to the soutii renders the investigation cf this part of the pro- 
vince a subject of considerable interest. 

Mr. Blair, v^o. ^superintends ttie works of Messrs. W. 
Price & Son, at Grand Bay, has kindly furnished me witii the 
returns from the farm of the firm *for the past eleven years. 
He informed me that the results for ten of these years had 
already been published in the Toronto Olobe. I shall therefore 
only give the return for the season which had just,past when 
I left Chicoutimi. 

Statement of Frodtux raisM on' the Farm of Messrs. W. Price 8f 
'SoUf GwndJBkitf^rwdBrrihefmi^^ 

^rodxasfi, aSSS" iter per "Itown or Planted. Cut. 

Sown. 3a5«L:TA5en*. 

Wheat « 33 16 ^0 5 May to 20 May, 15. Aug. to 20^i^g. 

Wheat «ft 'Rye ^44 16 'U 9 " to 18 " 16 « to 110 « 

-Batfey ill >1I0 !30 :26 Aptil ito 18 " 30 J^oly to 13 " 

0at»4^ Rye 164 12 .26 9 Kay ta 18 " l8%A)Qg. to .a^l^t. 

Oats 238 12 30 26 April to 8 " 20 " torO << 

Pease 40 10 18 1 Miay to 8 " 31 ^* to 22 " 

Petatoes »... 100 to K6*i300 7 " -to2Y " 6 " <to 16 Oct. 
IkUfi W^ yMcl,'*29y30abixBid]e8 ; ovtoiBgfi yield per . arpekt, ^0 Isttnkdles ;^at 

2Ml Jo]/ to lath August 
Indian Com, a smaU qnanUty in the garden, good sized ; picked green for^vse 

It^h Angtist, and thoroughly ripe isth September. 

BBMABKS. 

Wheai, — ^A part sown on new ground was stinted by dry weather in the end 
6f Jtine esnd b^ginnhig of ^ifly. 

Ota^-ofnd iiye;**<iJdeM|g wwa Q&.^ewigro^d/tlbey snfE^reiifiraiirdry weather in 
- %ha end of June and bftginnix)g •£ July. 

Oa<«.— -Being sown on new ground, they suffered from dry weather in the end 
of June and 'beginning of Jtly. 

P«tts.^«^thBrograiln pMSSlag to'be ent, 4i ¥ettiity of iiands-caiised-a lato 
harrM^«ad 09iiBeqaeat'teitf>jil sheWbg. 

Pot(U(m.'-~\kj and freo^om diMase. 

ffay.— Barly rain and then frost in the spring destroyed the roots in some 
plaoes,' which prbduved^^aotMng. 
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The €attle that are kept on the fann are a cross between 
the Canadian and short-horn. The principal object held in 
view is the raising of stock for beef and for haiding timber. 
In the winter straw is used liberally among the horses to 
induce the cattle to feed upon it more fully. Sawdust from 
the mill of the establishment» is used in the stable in summer 
to soak up the liquid manure. 

DISTBIBUTION OF THE BOCK FOBKATIONS* 

The formations which present themselves ia the area aboie 
described are in ascending order, 

1. Laurentian. 

2. Lower Silurian. 

3. Post-tertiary or Drift. 

Lauremian Series. 

Between the St. Lawrence and the mouth of Ha-Ha Bay all 
the rocks examined consisted of gneiss. About three miles 
farther down the St. Lawrence than Tadousac, at a point just 
below Riyiiire h Eaude, the rock is distinctly banded, and in 
great part composed of deep flesh-red orthoclase feldspar, which 
runs in layers of greater or less thickness, separated firom one 
another by small but continuous patches of greenish horn- 
blende, grains of quartz being sparingly disseminated. Tlie 
strata dip S. 35^ E. <61^, and they are cut by a perpendicular 
vein of calc-spar, which is twelve feet wide and runs N". 20° E. 
The calc-spar occurs in large cleavable masses and is nearlj 
pure, there being disseminated through it only a few small 
crystals of copper pyrites. 

On the north or left side of the Saguenay, about seven 
miles below the mouth of the River Marguerite, a mottled 
rock is met with composed of reddish-white orthoclase feld- 
spar and small quantities of white quartz^ with spots and 
streaks of greenish granular hombl^ide in some abundance, 
and a little brown mica. Lines indicating stratification are 
visible, but they are indistinct and irregulat, aiid it .was not easy 
to determine the general dip. At Cape Diamond, Which is 
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the highest cliff on the same side of the river^ about seven 
miles farther up, the gneiBS consists of pale yellowish or flesh- 
red orthoclase striped with black hornblende in dotted lines, 
and mixed with a sparing amount of white quartz, the whole 
fihowing a dip about S. 20^ W. <45o. 

Not far from the extremity of the point which separates 
Ha-Ha Bay from the higher part of the river, the rock, con- 
sists of alternations of red and grey gneiss, the former exactly 
resembling the beds seen near Rividre h Baude, and the latter 
only differing from it in color from the paler tinge of the feld- 
spar, and the greater abundance of black hornblende. Some 
of the thin bands are composed almost entirely of black horn- 
blende, with fine grains of feldspar and quartz and brown 
micaweathering yellowish-white; others consist largely of white 
translucent quartz and reddish-white orthoclase, and the 
whole are interstratified with occasional layers of fine grained 
lime-feldspar, with cleavable pyroxene. The beds are ver- 
tical and run nearly north and south. At the head of Ha^Ha 
Bay, at the commencement of the road to Chicoutimi, a con- 
siderable exposure occurs consisting of several varieties of 
rock, which run parallel with one another. At the south side 
of the exposure there are about 800 yards in breadth of a 
coarsely granular orthoclase rock, composed of pale flesh-^red 
feldspar, with small quantities of quartz, considerable quanti- 
ties of black granular hornblende and a little brown mica. 
The mass does not show any very distinct markis of stratifica- 
tion, except that it runs parallel with about twenty or thirty 
yards of a porphyroid feldspathic rock, the base consisting 
of greyish-yellow lime-feldspar with violet-colored feldspar 
(labradorite) imbedded in it. The individuals of the latter are 
large, and the rock holds crystalline masses of dark olive-green 
cleavable pyroxene with small portions of magnetic iron ore, 
and occasional patches of black mica. This mass is fol- 
lowed by an equal thickness of rock composed of black gra- 
nular hornblende, with small quantities of striated triclinic 
white feldspar, the hornblende greatly predominating. Be- 
yond this dark band succeed about 400 yards of £ne grained 
flesh-red orthoclase rock in which are unequally mixed white 
tranducent quartz and a sparing quantity of brown mica. In 
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:^em suceesgive masses tsdieeii separately it is B«t easy ta dis- 
coTer ' any arrangetaent ef lines indiisating steatifioatioa, but 
their MraUeMsm to one another, and tke fact fthat they eonibina 

induces me to suppose ^at>tfaeyconstiitute a parfc of iit,^aiid 
are not intrusiye. The masses afipear to be Tseitiealy. and {heir 
bearing is albout S. ao^ W. and N. BQO E. 

About a mile i east of Ohieoutsmi the took "sriudi preflents 
itself is a dull paie brownish-yellow lime^eldspar wifh a twoxy 
lustre, dometiines fine gramed and 8li^tly caleareoiiSy and 
BOOfnetimes made up bf imoderately sized deavable masses, 
with 'Occasionally -a little btown mica, and in one part a small 
quantity of white quartz. The rock, generally contains oieav- 
able green p]m>xene in considerable masses, withmagnetic iron 
4H*e, and occasionaUy small crystals of a black mmeral as yet 
undetermined, but supposed to be orthite. At Chicoutiini, 
laboi^ the mouth' of the Kenogami, the rockis-a reddish -gneiss 
iiesembling that at the mouth of HarHa Bay. 

Wie iail <which occmrs at the Rocky Portage, -near the foot 
of Kenegami Lake, descends over a porphyrold mass composed 
idf (foflh-^red ofthoclase feldspar, holding a small amount of 
white quiait^withbladk granular hornblende and browumica^ 
It^vesembles the mQstKnxth^emimafis at the commeneement'of 
th^ToadfromiBa^flaiBay to Chicoutimi, with the exception 
i^itsipor|diytdd aspect, and it hasisome indistiitct indkatioEos 
of istratificattmi,: across which -there was ^a breadiih exposed of 
iabdiut46i0 yaards. 

Prooaeding atong [Lake iKenogasHi, wbiiUr is a siatrow atrip 

:of "water wiUija length .o£^fifteen amies, itt seeoaDs the whole vtSLj 

.'tofsdparate the ovthoolase rocks wMdh icoiiipoee the range of 

qgneisff rising on the Bosifth,:firom the ifnueffiildflpar roekft on.tihe 

-HOitii. iBetween three iand four 'niileB ixp .the lake, on ishe 

north ndeiuear ithe AufSable lexit, tiie roek &siek finajguazited 

"mittare ^ black rhorablenile and iditliiDie^. feldspar, : exactly 

resenkbliDg thd rblack ^ band on ithe voadf^rom flasiHa iiBay. 

Upwards of four tmiiles &rtfa6r on we:ha(te .agrieemdMHnte 

}g]amulBr iime#feldQ)l^^>h0ldiiigip^ tof ^^amatlar ftyniacene, 

ifliidiitearoGkisrpoiiplqn^oid.ifrcm the .^ a 

Iligkt 'rUve/feldspar. >l}wo imiies i^eyond ^liusTiibe is 
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h hbk/tt'gibg' . eoaneljr ogyaMliDB Bmd«&ldBf«r« with small 
fttistitiea of gDldsn-^flow and brown mioav. wiiilai about, a 
mile item the bead of iha lake ib coountv af a pale duil 
yeHowiflb^brown limel-fbldspaar with a waxy kutret holding 
(deavable maawBBiof dark goeian pyroxene^ altogetiier rewmUing 
ihe rook i mile eaak of ChiooutimL 

On the Bob P(Hrta^y wfaioh leads from tiie head ef Lake 
Kenogami to Laka EebogaiBiiBh&iii a^rock wiidi k ayaiiety 
ef tiiB lart desarSiedt is aeen.m;jiiztapO8iti0n'Wklh one ccmiposed 
of oitkoidasef feldspar, a Unall ({iiantU^ ilf qicmta and brown 
micft, while a little fiuvfiier on the load a dao» gniBod ligbt 
nolfli Im&^cbpar ooaxrnK with patcbesof fino gpuned p^oeoz-- 



At the Ciooked EaUs oa the Aulnaia, just below Labie 
KenDgamiffiftfih', the rock appean to be coanposad of fioa 
graiaed fleshnred oftboclasa and brown« mica, witbaut per*- 
ei^tibte ifoarta er any indieationa of steatifiication. Iit> ia a 
materiid resorted to for isaSl-sibnea in tbeimiHity. 

Oontihuing to skirt aloi^tha south nuage of hiUabottodlilg: 
&e ^0«Uey of Lake: St. John» we find as we proceed westwacd 
fromiLak« Eeoogami, tiiiat they still give fba south liaait of 
the litne^ldhpaa rocks.. Onemilawesiofthe^lfetahetchouaii 
Bitec the hill ptcesents a fine g^iaad mieaGeoiift gneiss,, oam^ 
pesed ef ieep flecAi-red orthoclase with quartz and bfown naoa,. 
ite dip being: aouthwaFd at a high angles Between tliis. rook 
and tha linre^dlqpar therei vans a; band. o£ somel^nies fiaa and 
sometimesooarBe ^rahiadfleshHredorihoclaaeandqiiaiitzySo^^ 
i^pagmatite, of whqi^tke^ feldsparhaatha aspeotof that w4uohr 
y}Q often in the Laasentian soti^= presents the arraa^pei&aBia 
peculiar to graphic* granite. This ia abeat two^feet^ widey^aacfr 
north ofi it the rook is of a porphyroid ebaraoter, conoq^osed of 
greyish«white Gme^felcbpair, with tinges of red wd green, tfa«r 
latter dae to granular pyvoxene, wUoh- forms patches wi& 
sealea of maea^ and it< holds imbedded oleavabla masses (kE 
hnreodei^blue feldspav ^bradoiite)^ shewiii^ very beantifa^ 
striae. Ziisome nanrow basida thjn pj^oieeae predominates, and. 
is then aocorapanied^ with magnetie hroffi ore. . 

At the ifidls at the Oaiatehouasb a simdlair aueeeasion^ Qcoassw 

1? 
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The hill is composed of micaceoTui gneiss, to tibe north of 
which runs a band of coarse grained pegmatite, with lime- 
feldspar rock bejrond ; but in this case the last rock consists of 
white lime-fiddspar, brown mica, and black hornblende, the 
latter greatly predominating. In this direction the examination 
of the older rocks was not continued farther. The lake shore 
here began to recede from them, and there was not time for 
their investigation; but little doubt is entertained that the 
same relation between the orthoclase gneiss and the lime- 
feldspar rocks will follow the south range as far as the eye 
was able to trace it from Lake St. John. 

Several exposures of rock belonging to the Laurentian series 
were examined between the junction of the River Aulnais and 
the lowest rapid of the Peribonka^ They lie in a line nearly 
straight, the bearing of which is about N. 18^ W., and they 
are all of lime-feldspar. The first of these exposures is at a 
fidl on the Belle River, about four miles up from its mouth, 
where the rock consists of a light violet-red fine grained lime- 
feldspar, with patches of fine grained pyroxene, and becomes 
porphyroid in parts from the presence of magnificent cleavable 
masses of violet-blue lime-feldspar (labradorite), which are 
strongly striated. The breadth of this exposure is about fifty 
yards, and its strike appears to conform to the gneiss in the 
south range of hills. A mile below this the rock consists of 
black granular hornblende with a sparing quantity of white 
lime-feldspar, very similar to some bands already described, 
and half-way between it and ^he mouth there protrudes from 
the clay a mass of about a yard vdde, composed altogether of 
dark-green cleavable pjrroxene with curved surfaces, associated 
with small quantities of magnetic iron ore. 

At tioie mouth of the river a sur&ce of rock seen under the 
water of Lake St. John appeared to be dark violet lime-feld- 
spar, identical with an exposure to be mentioned at the lowest 
rapid of the Peribonka. A similar rock was observed about 
two miles below the mouth of the Belle River, again on the 
outside of the island above the Little Discharge, a fourth time 
on the largest island between the Little and the Great Dis- 
charge, and a fifth time on the shore about two miles above 
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the Great Dischargey where it was acc(»npaaied witli renssel- 
aerite. All these exposures from the mouth of Belle Biyer are 
so like one another that it is probable they belong to one band, 
which is continued to the Peribonka Rapid already mentioned. 
At this rapid the rock is exposed for a mile in a direction 
slightly oblique to the supposed strike and for SOO yards at 
right angles to the strike on the right or west side of the stream, 
while it rises in a precipice thirty feet in height on the 
opposite side. It presents a uniform black exterior, and in 
fresh fractures its color is a deep violet-bkie, which cha- 
racterizes large cleavable forms haying strongly striated 
surfaces. Thou^ no part of it that came under my obserya- 
tion displayed opalescence, the rock is a splendid instance of 
nearly pure labradorite, the only mineral disseminated through 
it being a pyroxene in yery small quantity. On the right 
bank of the stream it is cut by a yertical band of a pale green 
mineral with a waxy lustre, unctuous to the touch, which 
appears to be rensselaerite. It was traced for about fifty yards, 
and was taken to indicate the strike of the stratification, which 
wouM.yery nearly correspond with the bearing of all the ex- 
posures of the rock from the mouth of Belle Riyer. 

The impression produced upon me by the geographical and 
geological facts ascertained is that both the north and south 
ranges of hills bounding the yalley of St. John Lake are com- 
posed of the same orthoclase gneiss which occurs between 
the St. Lawrence and Ha-Ha Bay, and that the lower ground 
is in general underlaid by the lime-feldspars, with the excep- 
tion of those parts cayered by the Lower Silurian series ; but 
to proye this satisfactorily will reqtdre a much greater amount 
of inyestigation. 

On our walk from the head of Ha-Ha Bay to Bay St. Paul 
our opportunities of examination were not yery good, as we 
found on entering among the hills that the ground for the chief 
part of the way was eoyered with about eight inches of snow. 
For the first forty-fiye miles of the road all the exposures of 
rock observed were orthoclase gneiss, resembling those on the 
lower part of the Saguenay. The highest and boldest hillrf 
appeared to be those about the head of Ha-Ha Lake, where 
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the outliBeaaAdtheroGka reaembled those of C^pQpiajpa<^<m 
tbe Sa^enay. The fixst ioclkfttiw Qf change wap met "^tiit 
about 8k milea north of the church of St. Vrbmf wA x^er; 
far from the road which 1;>raacihe9 off to Muinrajf; Ba$r. W^ 
here ipet with l^xoe-feldfipar rpck. weathering ofp^iie whit% 
consistiDg of white lim^ldapajc oqpotted with pftle. piiik^ 
and holding in apamg quantity v^ery imn^^gridp^ of pyvqii^pe. 
We ascertained al^o ihat the rpek which stan^ in the.a|)|parent 
gouth-west strike of tihe. ff:^ viaas, o£ itln^^mtei youi hm^, 
described as existing spn^e distance below theiCburiE^.cifQ. the 
land of M!r. Fortin,. is cqmposod of U9Mv*lelds|»ai| o£ a pslar 
yellowish-brown passing into gTi^^i^*. and th^t a si^a^ 
Umerfeldsp^ ofieniB in. patoh^a iAibedd«4 m th#. yimmi»> 
It is probable that a )ai;ge part, oif tiie sockaof tfaist wiwity 
may have liB^-feldspar i^ theic chief constituent, ^4 be a9 
you haye supposed in yom: Report o| 1856,.a,cpnti»wtilp9 of: 
tJiuB lime-feld^or roc^ of Qhateait J^hei^. 

Before leayi^itg l^e subj^t of the I^anrex^tiK&i seri^ X may 
state that several handSr o^ gaiaiet-rock^ composed almost 
entirely of raspberry-redgjarnets^withwhit^r^ 
the bands sepfu^ted 6^om ofm anqther by mifiafif^x^ ^hista< 
were met with; on tibe north-east sid^ of Bay. St. ?aul, olose 
upon the. margin of the St#i LAwrqncek The whpl^ oQcupied 
a„ breadth of about; sixty feet^ of /v^eb the gai?;^trn>flk; constir 
tuted about, onorthirdi Thi9i ^ixj^, of t}^ sfeatififi^^^ w^ 
about, east, a^d west.> 

Ijmmi Silmtumi Sain*. 

The first and most eastern exposure of this seriqS)SQe9i^.$4S^fi 
SJ^ John, o<«ot:ro^ aflat; is]i»^diabp]9t^haif:rar^^ wc#tof 

the LittleDis^^^, Th0>l^daig(hew but Jlittie4q^;an(i thai nai 
alwaya M tfee^ Gffme diijeptiijpasb TJtey ce^iwfA, of yeU^wieh-f^rigF. 
gtajaular limeatq^i and have thii^MsaeS)Oi fii^%tiwo> to ^ eight 
inches* Thejg are well st(»:ed: with fe^sijst aflaong wrhiehi occftar 
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altemataf RhynconeHa (Atrypa) increbescenSf M. recurvirosU 
Murchisonia gracilis^ M. hdUdncta^ Pleurotomaria timitlicata^ l** 
tufpracingvlcOa^ Ormffceroi tetmfilwnf Onkseeroi iiUawaense f 

TSie nextobserved locality of fofiteiiiferaiiB rockfi on the coast 
\& above fourteelti hifles isw^uth-westward from the previous one, 
its position beii:^ a*bout two miles west of the mouth of the 
KetabeiNdiDuan Siyer. Here the Silurian limestone was seen 
resting on the Laurentian rocks, both the orthoclase gneiss and 
the lime-feldspar running under it. The following is the ascend^' 
ing iseetion of the lizDert<»ie :-^ 

ft. ifu 

Bfoiri «61ti^pa«t bitVMliioat llaestdn^, in beds of fttnk tiiree to nine 
InelMB thiek.; tiie took preaentg fossils wJiiCh are rejplaeed bj silica^ 
ttid except when thej are weathered ont, bat few good 8pe<»meaB 
eoulcl be procured. Amoi^ them were met with Stroinaiocerium 
rugwttein, Strtptaptxamu corfdcuhmj S.prdjfktndhf l^cepla4MUe8 tfeptu' 
ni, Leptitna stricea^ Stropkomena altemataj BhyiuiOfidla retvriwvstraf 
Murchitaiua grwoUut^ M, wuhicom, PUUrotMuaria beUkmcta^ Ot" 
mocera$ ienuifilum ? Calymene ^enaria^ • 8 

Blackish-brown bitamino-calcareous shale, becoming occasionally a 
limestone ; the Only fossil ob^rved in it Was a 8pei(^s of i^lHna- 
n^afk.k. .,.1.., .k »>. * 

Bnwn bitominonB somewhat grannlar ilmestons, in beds -of from six 
inches to three feet. The fossils in it were much the same as those 
at the base, 13 ' 

Abdut a-quarter of a ixiile farther N^eist, beds of the saine 
ra^cter as the preceding were observed, filling up holloiTv 
the surface of the Laurentian smes, aad iiie beds slightly c(m- 
fonniog to tl^se hollows produced irregularities in the di^ 
which bjOwev^T upoil the whole pointed towards the lake of 
K» E. and E. 

A liitle 6Ver a mile far&er along the shore th^ following 
section occurs in ascending order. The dip at the spot is N« 
1^ £« <40^^ bat it moderates in a y^ short distaoce >-^ 

li. Mil 

Orey limestone in beds of i^om oni to two inohes thi^k intersfiratifi^ 
with gretfnish^f^y shate ] fossils are present in the Iniestbne, but 
they are Tery obscure, » It Q 

Grey limestone in beds of from one to two inclies thick interstratified 

With greenish-grey shale, the latter less abundant than before, .... 14 



86 

Tellowish-grey nodular limestone, in beds of from two to three inehes 
'thick, holding foe^ls, among which are StreptoploKUMprofunda^ Stic^ 
topmutacutp^ OrthUtestudinaria, O.petiindla^LeptiBnaiericea^ Stro- 
phomena atternatOj Encrinurus vigUarUf ...^ 19 

Tellowish-grey granular limestone with beds thicker and more even 

than the preyions, with similar fossils but obscure, 10 

iTellowish-grey granular limestone, similar to the last ; the fossils are 

obscure \ at the top fragm^xts of encrinal columns are abundant,. 22 
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In three places, this being one, these beds are followed by 
black bituminous shales resembling those of the Utica slate 
formation, and as the fossils of the limestones beneath them 
are such as characterize the Trenton group down to the base 
of the Bird's Eye and Black River limestones, there can be no 
doubt that the same members of tlie Lower Silurian series 
exist on Lake St. John. 

A-quarter of a mile farther on, forty-two feet of the lime- 
stone are exposed on the margin of the lake where the dip is 
S. 85®. E. <50^, and still farther on a thickness of seventy feet 
is seen. In both these instances the limestones are followed 
by the black shales. Prom the last mentioned exposure the 
limestones run inland, and strike round to the mouth of the 
Ouiatchouan, leaving the whole of Point Traverse, composed of 
the black shales. 

On the Ouiatchouan the base of the limestone is found about 
three-quarters of a mile up from the mouth, resting on the 
Laurentian rocks, and the formation occupies the breadth of 
half-a-mile, leaving the remaining quarter of a mile for the 
t>lack shales. Three feet at the base of the limestones are 
composed of yellowish-grey beds with tolerably well defined 
fossils replaced by silica, and weathered out on the surface ; 
among them are Montictdipora dendrosa (Chetetes lycoperdanjf 
Streptoplasma profunda^ Halysitei catentskaus, (never before found 
so low on this continent), Orthis lynxy Murchisonia gracilis , M. 
hellicindaf Pleurotomaria vmbUiccUa^ ScaJites minor. The re-f 
maining thickness up to the contact with the black shales is 
probably about fifty feet. The dip of the strata is from N. 
25<> E. to N. 70^ E. <from 8^ to lO^ ; but the descent of the 



87 

geographical surface is such that the accumulation of strata is 
not beyond the volume stated. The general character of these 
strata is that of a grey sometimes nodular limertone, in beds 
of from two inches to one foot in thickness, with partmgs of 
bituminous shale. The beds are moderately well supplied with 
fossils, among which are Manticulipara dendrota, Streptoplasma 
prq/unduj hepUmui ^ericea, Strxyphomena alumaXaj Bhyncoaeda 
mcrebescenSf Orthis tricenariaj Pleurotomaria vmbUicata^ Murchir 
sonia heUidncta^ BeUerophon Hlohatm^ Oncoceras constrictum^ Isote- 
lus gigasj Acidaspis Horara. Between the limestones and the 
black shales on the Ouiatchouan there appears to be a fault 
running S. 45^ E., which brings down the shales against the 
limestones, but the down-throw is not supposed to be a great 
one* 

Beyond the Ouiatchouan no rocks are seen on the lake 
shore until we reach Flat Point, a distance of about five miles ; 
but from this point to Blue Point, nearly six miles farther, 
exposures of the limestone occur very frequently the whole 
way, and in the latter part of the distance, from a point about 
half-a-mile north of the Ouiatchouanish, their contact with the 
black shales is occasionally well displayed. In the whole of 
this distance the dip is towards the lake, and the strike con- 
forms in some degree to the turns of the' coast, the general 
bearing being about N. But at Blue Point it turns at a right 
angle to the westward, and the line of contact gradually 
departs from the shore. 

The following section of the limestones occurs at Blue 
Point in ascending orden 

TeUowish-grey bituminous compact limestone in beds of from two to three 
inches thick; the rock holds many fossils which are replaced by 
silica \ few of them can be obtained by fracturing the rock, but they 
are dissolved out on the surfaces of the beds into high relief by the 
action of the water, and very good specimens are thus obtained. 
Among them are Phytapns ceUidosum^ Stromatocerium rugosum^ Strep^ 
iopUuma profunda^ Receptaculites Neptuni^ Columnaria cdveolata, and 
HcUysites catenulatus ; the last coral occurred loose, but haring been 
found in place in the section on the Ouiatchouan, I do not doubt that 
the species belongs to the Blue Point section also. In addition to 
these corals there occurred Jttrypa hemiplicata, RhynconeUa increbescenSf 
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OrihU testudwmria^ O. tricenariaf Tellinomya ■ ■ ? M%rehisonia 
pracdiif M, bellieincta, Pleurotomaria umbilicataf P, lenticularitj 8ubu~ 
litMM aio w y ai in , BMeroph&m wndahM, OrmoetroB temiifUum • 41 

£keyttaniw>«$lii9e9lOM in %9^ otikom time te bIm iadbMi nvitfc ob« 
^iciirfi ifossila «••• «•#.•.••..... » «.r 3^ 

Tellowiflh-grej bitnmiuotis and Bomewhat i^annlar limMtone in beds of 
from three Inches to one fbot ; among the fossils were OrthU lynx, O. 
t4thi4inariaf O^trkimarim, Si^pph/omma dtUeidta^ S.-tHmmakt, LepUnm 
^trkea, 4Mipa ifmipU^mtM^ Mmclmqni^ (fi^ioMidki^ PkmynUfmmia ^m^ 
kUicatag Jlnibanychi^ — — ? Phac9p$ cqHic^jphalyut^ JSh^crinatna nifiihn^f 
Uoteltu gigas ..•^. ••«... •«••••. •••• 32 
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The conaatBf beiog flaft to the wettww4 in tke .strike 
the limefltoiie horn Blue Paiiity it k fwdbefele the fi»BMriaoQ 
may extend much &rther in that direction* I was infonned 
of its existeaoB about ax oniles JSf iba Oniatdioiaaiiish^ but 
the locality was not visited. 

Lar^e loose £»gmfints of simSer limestone vmte met mOi 
at the head of JBLa^Ha Bay, near the -village of BagotnUe, but 
none of it was seen in place there. 

The dirtribiition of the black bituminoiis i&ales luis been 
girea in describing Ibhat ef die limestones beneadi them. On 
the east side ci the Ooiatchoaan a visible thickness of about 
thirty feet skirts the coast for arquarter of a mile witii a dip 
N«d6oB^<fr(mi3oto4P. The dip at F<tfirt Traverse wiili the 
fsmud slope becomes rather more easteify, being thero N. Ei 
and the formation is continued out to Large Island about a mile 
w^h of the point, wheze Mr. Barlow ascertained that the strata 
were flat. The greatest thickness was ohserred at Blue Point 
The lowest beds as they strike inland here dip N. 3^ W. <26P, 
but before reaching the extremity of the point the dip be- 
comes twenty de^ees more westward, and between the two 
spots an accumulation of strata equal to a hundred feet is diis- 
played. 

In every observed exposure these shales are black and 
strongly bituminous, and they lie in beds of from ersixteenth 
to * an-eightfa of an inch thick. The change from the lime- 
stones below them is sudden, there being no interstratification 
of calcareou? layers at the base. From a-qoarter to lu^-an-inch 



fit {be Ibottotn was filled wi^ frngments of Bnorinal calmnns, 
which being white gave to the lajer a dotted grey aspect imd 
supplied it witii orieaieow BMitter, C^n^toHtes abomid in ibe 
beds, ibnong them is QtapkiithiiB fnueronaim, and -there ai^ 
ptobaMy some new species. Diety&nema octuTs, iCnd among 
&e foBMls are OfUcuki JUo$ai 0. iamdU>$a^ lAngula ■ ' f 

seyeral new species of Orthoceras and Triairihm B&Mu 

Or iSMke Island, abcmt a mile and a-half vrestward of Large 
IslaQd, there oecdrs an airgillaoeons yellow-^ealt^ring lime* 
stone, of which a small exposure was seen in place. The 
ulatid, which is -about a mfle long and a fnrlong wide, Is 
covered with liBgmmtts of the «ame kind) and Wr. Bell and 
Mr. Barlow obtained from those around the island a consider^ 
able collection of good fossils, some of the forms among which 
appear to indicate that the island mtist be underlaid with rocks 
of the Hudson River group. Among the fossils are Streptop- 
lanma e&mictiumy Stic!l€p€9U acuta^ HdiysiM cafemdatw, Beatricea 
wMUm^ so eookman m Anticosti, OrMs (H^ciderttaRs, O. lynx, 
as large as in Antioosta, O. tMwAvnmia, Atrypa Ikadi, Rfiynco*' 

jJTylm 

Aloi^ the whole distance frm ^e enti^c^ of Ha-EFa Bay 
to the fiaiihest wertevly poi&ft attained on Lake St. John tm 
the south and w^est sbores, ciaye, sand and gfavel iiris mM 
with in many parts ; but in so fair as my own knowledge of 
them extends their distiibutiM and thickness hafve already beeii 
given in the geographical description. ' 

Uarine testacea were found iti day on Bdle Biyer about 
half-^a^-miie below the lower falls, where a few Indifvldu&lls 
of Saxicam rugasa were brought to View by p. laM-slip in the 
bank of the river. Hie exact height of the position aboye the 
sea I am not able to give, but it is probably somewhere b^ 
tween 200 and 300 feet. Another locality presenting them 
Was COD the Ri'ver Ouabouchbagama or St. Alphonse about fbu^ 
miles abov« its entrance into the upper part of Ha^Ha Bay. 
Heve fragments tif JSaxica/va rugasa weie observed, and I3ie 
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compmted height of the spot above the aes wa» about 150 feet. 
The same species in abundancey with NcuiA clausa^ LUunina 
paUiaUit and Bahrnm cremousf was obseiYed by Mr. Bell in a bed 
jof sand of six inches thick overlaid with day* The position is 
aboat a^juarter of a mile below the Catholic church at Ghi- 
coutimi village, and the height of it above high water-mark 
is only a few feet. 

No ice grooves were observed on the sm&ce of any of the 
exposures of rock examined, most of which were too much 
injured by the ^ects of weaiher to have retained them if they 
ever existed ; many of the rocks however have that general 
rounded form which is supposed to result from the wearipg 
action of ioe. 

BCOKOUIC ICATBBULS* 

As on the south side of the St. Lawrencei the substances 
met with around Lake St. John capable of econouNC appUca- 
tion were but few. They insisted of bog iron ore, mill-stones, 
gameb-rock, rensselaerite, labradorite» building stones^ lime- 
stone, common-brick clay, and mineral waters. 

Bog Iron Ore. — This ore was observed in small quantities 
on the east side of the Ha-Ha River, about one mile from 
Ha-Ha Bay on the road leading from it to Bay St. PauL It 
occurred in small masses of Srquarter or half-an-inch in dia- 
meter lying somewhat detached from one another. Though 
they were not sufficiently numerous to be of any value, they 
may indicate dcfKisits of more importance in the vicinity. 

I was informed by Mr. J. Kane, Crown Land Agent at Ha- 
Ha Bay, that a small quantity of the ore was found in digging 
at ditch on a lot belonging to Mr. Joseph Tremblay in the 
second range of Bagot, beyond Riv^ St. Alphonse. 
. MiOrttanes. — ^The feldspathic rock at the &11 on the River 
Aulnais yields a material which has been applied to the manu- 
fitcture of millHstones. The rock is destitute of any indication 
of stratification, but it appears to split readily into rectangular 
blocks, by the application of wedges« It is made up of feld- 
spar with mica equally distributed through it and without any 
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observed qnartz. It xnurt tiierdfore be the tineqiial haidoess 
of the two mmeralB, rather than the great resistiiig power of 
the feldspar, which renders the stone effective* I was in- 
formed by Mr. Felix Langlois that he had used the stone in 
his mill at the fall for grinding wheat, and that it answered 
the purpose remarkably well. 

Garnet-rock. — ^In your report of progress for the year 1853, 
you have noticed the application of garnet rock as a polishing 
material when reduced to a powder, the garnet, in conse- 
qnence of its hardness, which is superior to that of quartz, 
being sometimes used in that form as a substitute for emery. 
In some parts of the bands of ganiet^rock met with in Bay 
St. Paul the garnets are so closely aggregated that much of 
the mass might be made available for the purpose indicated. 

ReMselaerite* — ^The reftactoKy nature of this mineral, which 
often occurs in considerable rock masses, and its applicability 
to various ornamental purposes, renders the occurrence of it 
worthy of notice. The thickness of the band observed at the 
rapids of the P^ribonka is not sufficient to be made available ; 
but the presence of the mineral in association with the labr^ 
dorite rocks gives a reasonable expectation tiiat it may be 
found in larger abundance in some parts of the district in 
which these rooks appear so largely to prevail. 

Ldbradorite. — ^Athough none of the exquisitely beautiful opa* 
lesc^t varieties of the rook were observed, there is yet ev^ry 
probability that they will hereafter be discovered in the valley 
of St. John Lake ; but the porphyroid and violet-blue de- 
scriptions met wi& would give hiaterials capable of apf^ea- 
tion to purposes of decoration. The uniform color of the mass 
exposed at the Peribonka rapids, and the g^eat solid blocks 
that could be obtained there induced me to think that at some 
future time it might be turned to good account. 

BuUdijig Stones. — ^Most of the lime-feldspar rocks met with 
would split into fine solid rectangular blocks for building pur- 
poses, and though of course harder than limestone, they would 
not be very difficult to dress. The exposure which has been 
mentioned near Chicoutimi would be available for buildiug 
Btones, It occurs behind the house of Mr. Q-. Duberger, wh^e 
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natural recrtttngnlaf iAaeks rf^w (lie tendMc^ ^f the vodk to 
yi^d tnefbl fonns ef luiy reqtdt^d siee from mie to five feet 
mibe. The o(^0T as bat Ireen irtaited is li€are of a yelto 
(Mr tiTOwn passing into greenish. 

Abcmt a mile west ef the montii «f the Iffetabetehoaan tiie 
Silurian limestone would give a good ^easity woi4ied stone 
in blocks of almost any Yequ^ed size, «nd this wSl probably 
be rescnrted te fer arddtectntal purposes \ovig before the lime^ 
feldi^itt, in oenseqnenoe <^f its greater 'oheapness, parisoularly 
SB (iie same loealily would affbrd lime lor mortar* 

LmMftonei-'-^i^ only near the mouth of tive Hetabetdiouan, 
but at dmost every fipot ¥^ere the fossilifbrous Hmestones 
were met with on LAb St* John, «tone fit (br bwning into 
lime eoviM be ebtttined. At the head of Ha*Ha Bay near Bo^ 
goiville, the inhabtta»its hate fbr several years resorted for 
Cheir time t6 &e large loiMe Mocks of the same ftss9iferous 
fo(^, which have been mentioned as esdsting ihert. But when 
these are exhani^ted, unless the red^ tihoilld be discovered in 
place in iSbt tioinity they will probably bave rec^rse to the 
rirata of Lake St. John* 

The twelte^et rem of cahnspar which occurs t>el6W Ta^ 
dousac would affi^rd a present supply of lime to the mhabitimis 
of the neighboufbood, wbo not suspediiiig the properftes of <Ms 
reek, have hitherto been trader the necessity xnf sending to a 
great du(tance for their strpply of lime or of doing without it al^ 
together. The latter alternative appears to have been the one 
generally adopted, as the buildings shewed no signs of the use 
of mortar in their construcl^n. I took the (^portunity of 
iitforming several of the inhabitants of iJle position and the 
economic value t>f the oalcnspar, and altiKmgh all of i^ose to 
whom I gave the titformation appeared to be aware of the ex- 
istence of the vein, none rf them seem^-^ ' ij bave entertained 
any idea that it would yield them a material of which they 
Btood so much in need. Some of them ' ♦•.^ no doubt wiH 
speefily make the inSonnation available. ' - 

Omm&nrhrihk Clay. --^It will be unnecessary to point out 
any particular topot as containing clays fit for brick-makiHg, 
as the wliole district from Ha^Ha Bay to the mbst westerly 
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point of Lake St. John on the east and south sides abounds 
with it, and scarcely any place, excluding the sandy deltas of 
the large rivers, could be named, within a short distance of 
which the clay could not be rendered available for all the 
bricks that will ever be required. 

Mineral Springs. — ^I am not able from personal observation 
to point out the exact locality of any mineral spring, but I 
was informed that there is one not far from Chicoutimi, and 
another near the head of Ha-Ha Bay. If these springs, when 
they are examined, should prove to be possessed of any me- 
dicinal virtues, they would be of some importance to positions 
which are annually becoming more and more resorted to by 
the tourist for his pleasure and the invalid for his health. 

I have the honor to be. 

Sir, 

Your most obedient servant, 

J. RICHARDSON. 
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MoKTBEAL, 1st March^ 1868. 
Sib, 

During last summer and autumn, while accompanying 
the exploring party under Mr. J. Richardson, with which you 
were pleased to send me, I collected agreeably to your instruc- 
tions, specimens of all the recent shells I could obtain. Not 
having had an oppertonity to make the necessary preparations 
tr. • crV" nri^ 'B^ociinf'V'^ . >ther branches of natural history, 

»ied almost exclusively to the moUusca 
iM oeing the most easily preserved. 

On the 8rd of June we embarked on board of a schooner at 
Quebec, intending to proceed without delay to the Magdalen 
River ; but those in charge of the schooner finding it necessary 
to stop and take in ballast at Bay St. Paul on the north-east 
bank of the St. Lawrence, between fifty and sixty nailes below' 
Quebec, an opportunity was afforded me of collecting what 
shells were to be found there. 
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On the shoals at the mouth of the River Goofire there oc« 
carred a number of Sanguindariajmca (Conrad). Most of the 
shells are thinner and less eroded, bat many of them larger 
than any of this species afterwards found lower down the 
St. Lawrence. The bay is a pretty deep indentation on the 
left bank of the St. Lawrence, and it is well sheltered by Isle 
aux Coudres which lies in firoot of it« as well as by the high 
land in the interior. The sheUs were obtained with the ani- 
mal in them in shallow ponds when the tide was out, at the 
end of long tracks they had made on the bottom, consisting of 
a soft arenaceous mud in whidt I sank over the ankle in walk- 
ing through it. The shells varied in size from 5^ lines in length, 
1} lines in width, and 4| lines deep, to I inch 2^ lines long, 
8^ lines wide, and III lines deep. One individual larger than 
others was obtained empty^ but the valves united by the liga- 
ment; it measures 1 inch 6^ lines in length by 4 lines in 
width, and 1 inch S| lines in depth ; the posterior side of it 
appears to be more produced Ifian usual. The water of Bay 
St. Paul, although much too salt to be potable, must be largely 
diluted with the fresh water coming down the St. Lawrence, 
and down the- Goi^a Ontbe bank of the Oouffire one spe- 
cimen of Unio complanatus was procured, which although 
wanting the animal had the valves still firmly united by the 
ligament.^ 

After leaving, this plM^ we Welti detiliaed some diiya^rhead 
winda at the Bjsasidy Fots^ an ialaiid to called. I wa» infeimed 
from th^' occuirencA on itshsuifaee^of tneaxy small pools of the 
colon of brandy. The uAwd^ ia sitnaiedt new the! loiwer eziare** 
mitjTof Hare Island, oHi the: s6ntiL side; -Itiaabrastfortyaeireffia 
extent, and is w«ll clotbed with grass and- a few stunted tcees* 
Hare Island is well wooded with spruce, faalsaift*fir. and white 
birch, and much. giCQund hetealoek gcows among the trees. Se- 
veral op]M>i:tunitiea were offibMd me of goings aabore to eollect 
shells. The baodsd and yellow varieties of Edix hortmtU 
(Lam.),were found in gres^ abUDdUoieei bbtioi ^ the Brai^l|y' 
Pots and; on Hare Island In onct knkairce: ei^een infivi^. 
dualSf partly of the yellow and pactlj of! tbft bonded, varlefy, 
were met with adhering to a single^ itokited: tuft;, of tall gtmsh 
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oauaing tbe leaves to hang 'down as if laden with fruit. On 
Hare Island a number of dead specimens of &iDccinea Migua 
(Say) were obtidned. • • 

The salt-water shells found alivB consist of MytUus tdvlU 
(Linn.), occurring rather abimdantly on the Brandy Pots ; Saair 
guinolaria Jusca (Conrad) thrown up on some parts of the shore 
in heaps composed partly of living and partly of dead shells ; 
Mya arenariaj of which only a few specimens were observed ; 
LittaHna tenebrosa (Gould), L.paUiata (Gould), L, rudis (Mont.), 
were very abundant on the banks of both' islands. Besides 
these a number of dead shelh were obtained consisting of 
Buccinum undatwn (Linn.), Lattia teBtudmalis (Muller sp.), and 
one each of Fusus tomutus (Gould), Astarte ntlcata (Fleming), 
with a i^cimen of Pedtmaria Belgica. Buccinum undatum 
and Mya arenaria were met with at all heights on the Brandy 
Pots Island from the edge of the water to the sununit, tl]^ 
height of which might be about sixty feet ov^ high water- 
mark, many of them lying on the green moss and other plaints. 
They had the strength, enamel and color of living shells, and 
had probably been carried up by crows or gulls. The remains 
of the animal were in some of these dead shells, and thepeo^^ 
pie of the island informed me that they frequently obtdned 
the species alive between high and low water-mark. 

On first landing on Hare Island we saw a number of the 
common Canadian hare from which it takes its name. They 
quickly escaped into the interior of the island on seeing us, 
but our Indians, returning next day, succeeded in shootmg 
one of them. While walking through the woods of Haro 
Island I observed numbers of Helix hortensis on the trunks of 
trees and on the leaves of wild grasses. The species is one 
well known to be imported from Europe, and the number of 
vessels from Europe which take advantage of the safe anchor- 
age of the. place readily accounts for their presence. 

Great numbers of the black guillemot, Urea gryUi (linn.), 
exist around the Brandy Pots Island. At the time of our vi8i| 
they were just beginning to hatch. The crevices and holes in 
the cliff on the north nide of dio island afforded them eitcellent 
places on which to lay their eggs, and we found numbers of 

a 
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their nests. Tkere were inyariabl j tw6 eggs in each nest, and 
we occasibnally caught the bird sitting on them. The birdk 
were at the time in their jet-black summer plumage, with a 
white Bpcft on the wing corerts. We consumed all we eould 
{HTOcure, both of the birds, which were very fat, and of the 
eggs, and found them of excellent flavor. The head and feet 
of one individual and some of the eggs were preserved as c^e* 
cimens. 

We left the Brandy Pots Island on the 12th of June, with a 
fair wind, which continiied until we reached the Magdalen (m 
the 14th. ' The Magdalen fiiver is about 230 miles farther 
down than Hare Island, being about 330 miles from Quebec 
and sixty miles above Cape Rosier. It is one of the largest 
rivers on the south-east mde of the St. Lawrence flowing into 
salt water, and affords a pretty good harbor, though not a 
roomy one* It is considered a good fishing-station, although 
it is not much used as such, except by a few Americans, who 
annually visit it for some months in the summer. Out in the 
middle of the bay, which is just below the mouth of the river, 
we saw codfish taken in three or four firiihoms of water, as fast 
as they could be drawn in, and they are even caught in con- 
iNlderable numbers with lines and nets from the shore. One 
fine evening, while ^^^tching the fishermen hauling in codfish 
with their seines, I was astonished to observe a whole shoal 
of the fish, chased probably by some enemy outside, swim with 
such rapidity towards the diore that a large number of them 
grounded in the shallow water, and three or four of the fore- 
most were thrown out about their own length en the sandy 
beach. Being taken by surprise, my attempts to secure some 
of them were not successful. They quickly struggled back 
into their element, and after floundering about and (treating 
with their grounded companions a great turmoil in the shallow 
water, they all dkappeared. When the fish approach so near 
tiie shore many of them are occasionally speared from the beach 
pj the fishermen. 

The bait used at this time for taking the cod is the capeling 
(Mdllotus viUotuSf Cuvier). The fishermein set nets to catch 
tiie oapeling in the mouth of the Magdalen, where the water 
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is salt, and seine nets are used for the purpose when the fish 
come in shoals near tke shore. These shoals are occasionally 
so dense that, the fish on the outside preventing tiiiose on the 
inside from escaping, a fisherman may go in among them 
without a possibility of their getting away, and take them out 
with a bucket or any otiier vesseU as you hare informed me 
^ur Indians did in 1846 with a fiying-pan, and in this way 
obtain bushels of them in a very diort time. On such occasions 
many of them are sometimes thrown on the beach by the waves, 
and tibey occasionally appeared to me to leap ashore, dying 
before they could struggle back. I observed hundreds of them 
lying dead along the margin of the water, and X can readily 
believe what I have heard, <^at in some parts they are occar* 
sionally found lying in heaps which would contain several 
biishels, mingled with shells, seaweed, and the remains of land 
plants. One heap observed by yourself in 1845 you have 
infoirmed me measured thirty paces alcmg the margin, while it 
was a foot deep in the middle and several feet wide, tapering 
away at each end. 

While preparations were making to ascend the river, I had 
im opportunity of collecting shells in the vicinity of the har- 
bour. Of those inhabiting salt water a few large living spe<»- 
mens of Buccmum wukutm were found, among many dead ones, 
at Oape Magdalen, the largest of which measured 3 inches 6 
lines in length. MytUus edtdis was observed filling up inequa- 
lities in the rock where water remained when the tide was 
out. At either end of the bay there was an accumulation of 
their dead shells at high-water mark, extending in each case 
about' Srquarter of a mile along the shore on a rough rocky 
bottom, in some parts of which the shells were heaped up to 
a depth of two feet with a breadth of five feet. Mesodesma 
arctdta (Conrad sp.) wss found cast ashore alive in consider* 
able numbers on the sandy beach on the west side of the bay* 
Of Natica heTos (Say) only one living specimen was observed, 
but dead shells were abundant, mixed up with the accumula^ 
tions of MytUuB. I also found in the same place a few dead 
specimens of a shell which I take to be NcOica triseriata (Say). 
Balemus crmaius was found in great abundance on the rocks at 
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low water-mark, but never far up the shore between tides* 
Liouia testudmdit was rather scarce, but a few living specimens 
were met with in the same localities as Balanus crenatus^ 
Lvuorijia tend>roia^ L. paUiaUij and X. rudis were very abun* 
dant on the rocks at the extremities of the bay. 

The species of land shells met with were not numerous. 
The most abundant was Helix hartensi$f of which both varie- 
ties occurred, the banded variety being in the greater number* 
They were generally found on cedar, balsam-fir or poplar 
trees, and often at considerable heights from the ground,- some- 
times as high as fifibeen feet. H. aUemata (Say) gave me but 
one living specimen ; its greatest diameter was 5| lines, but 
several dead shells were met with at the mouth of the river, 
one of them measuring 8| lines. I afterwards procured a living 
specimen of about the same measure three miles inland. IL 
itriatdla (Ant.) was very abundant on damp ground and among 
decayed leaves on the bank on the west side of the bay* 
£r. labyrifUhica (Say), H. egena (Say), and H, lucida (Drap.) were 
met with in the same locality in company with H. Uriatella^ 
Along the same bank H* lucida occurred in rotten wood and 
among dead leaves. H. pulchdla was another species of the 
same locality, as also H. harpa^ of each of which I found only 
one specimen. Sticcinea obliqua (Say) was abundant on 
moist ground along the steep clay bank fachig the east side of 
Cape Magdalen ; and in the same locality, where the ground 
was more moist, S. vermeta (Say) occurred in great numbers* 
Vetrina peUucida (Drap.) was found among decayed leaves 
along the same bank on the west side of the bay, where the 
chief part of the Helices occurred* 

We commenced our ascent of the Magdalen on the 20th 
of June, and at the end of four weeks we had reached the 
highest point to which canoes could be navigated. ' At this 
place the river, though shallow, was sixty feet broad, and still 
contained a considerable body of water. The only shell found 
in the river in the whole distance was Ldmnea umbrosa (Say). 
The shells were generally found adhering to stones in sheltered 
places. After passing the Mountain Portage, five miles firom 
the mouth of the river»^they were obtained in quiet poola 
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always occurring on the right bank of the river. The river is 
subject to great freshets at the melting of the snows in the 
spring, and we could perceive, by the injury done to the bark 
on the stems and branches of the trees by ice or floating wood, 
that these freshets sometimes raise the water ten feet above 
the level at which we saw it. These floods extend through 
the woods on each side of the summer banks of the stream 
and often produce changes in the channel. It is estimated 
by Mr. Richardson that in the sixty-two miles which we 
ascended there is a rise of about 2000 feet. The river, in 
addition to the falls, is rapid in all its parts, and the absence 
of shells is probably owing to these constant and periodical 
disquieting circumstances. 

Land shells were met with in many places in the woods 
along the river, the species being Hdix hortensisj H. strieuelloy 
Jf. luddaj Succinea obUqua^ and S. vermeta. The Helix hartensis 
was a large specimen of the banded variety ; it was obtained on 
the 29th of June about 450 feet above the sea and five miles up 
the river, and had a number of eggs at the aperture of the shell. 
• The Canada porcupine (Hystrix dorsataj Linn.,) was very 
abundant along the river; in going up we killed several. A 
young one which I obtained on the 9th of July was entirely 
jet-black, with the exception of the lower portion of a few 
quills on the hinder part of the back. It was heavier than a 
large house cat, and could run tolerably fast. The movement 
of the old ones does not appear to exceed in speed that of a 
man's ordinary walk. The old ones were generally brownish- 
black, with white quills tipped with black; but one was 
killed of a decided reddish-brown. Having run short of 
provisions before returning, porcupine flesh constituted our 
principal article of food. We always found it tender, and it 
appeared to me to resemble veal in taste. A day seldom passed 
without our procuring one of them, and one day we killed 
three of very large size, and saw a fourth, which escaped ^ 
among the brushwood. One of these when we went to attack 
it appeared to wait for us, keeping its tail turned towards us, 
no doubt for defence, and merely turning its head to look at us. 
One of our Indians maintained that the animal had the power 
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of darting its quills, and many believe tbis to be the ease. 
The quillfl no donbt are but stightly held in the skin of the 
animal, particularly in the tail, and when any object is struck 
by it, the barbed nature of the quill causes it to stick m 
the object more readily than in the skin of the animal. Bat 
of twenty that we killed not one of them darted any of its 
quills. We always despatched those we obtained with our 
hammers or with sticks, and it appeared to be rather singular 
that all of them but one were females* The skin of the 
animal is thin and tend^, and I am not aware that it can be 
turned to any very useful purpose, but I believe that tiie 
Indians, in addition to availing themselves of the quills for 
embroidering birch-bark and other ornamental work, occa^ 
sionally make a species of belt of l^e skin. 

I observed a great number of fiat green worms <»awliBg 
about on the exterior of the intestines of one specimen while 
the body was being disemboweled i the worms were rather 
broader at one end than the other, and ribbed or striated aerosa 
They very much resembled a worm occasionally found in the 
animal of the Unioy and the largest of them was about three- 
quarters of an inch long. In another specimen long white 
worms not much thicker than threads were found folded up 
and tangled between the skin and the flesh. Some of these, 
when extended, measured about eight inches. The fat oi the 
Canada porcupine exactly resembles bear's-grease, and we 
were informed that the Indians frequently sell quantities oi 
it as such. 

Besides porcupines we met with the common Canada hare 
(Lepu8 borealisjt the red squirrel (Sciurus Hudsonius)^ the chip- 
monk (TenumcM lysteri)^ and the flying squirrel (Pteromys vdu- 
cdla)* The numerous marks of the beaver and otter indicated 
that these were very abundant along the river. We frequently 
saw trees upwards oi a foot and Srhalf in diameter winch had 
been cut down by the former. We also observed tracks of the 
bear and the caribou, and learned that two families of Indians, 
who had passed a winter near the high mountains at the head 
of the river, bad killed forty of the latter during that season. 

The birds we saw most frequently were the Canada grouse 



108 

• 

( Tetrao CasMdennSi Linn.), the king-fidner (".^edo alcymf Limi.), 
as well aa large owls, hawks, mergansers, wild ducks, small 
plover, and several other birds of which I coiild not ascertain 
the species. We frequently observed in the precipitous banks 
of the river holes leading to the nests, of the king-^er. On 
the 16th of July one of the holes within about six miles of tlie 
highest part to which we took the canoes was opened. It 
was situated about ten feet above the level of the water, and 
penetrated a layer of sand in a bank of gravel. The bird flew 
out of the hole as we approadied it, and at the depth of about 
four or five feet we found about six eggs Ijring on a nest of 
feathers. The number of the eggs is not quite certain, as W9 
broke some of them in the attempt to get them out. They 
appeared to be quite fresh ; they were pure white in color and 
nearly globular in form, being scarcely so large as those of the 
common tame pigeon. , 

Snakes and frogs were r&tiner scarce, and trout were the 
only kind of fish we obtained in the river above the high fall 
of the Mountain Portage ; but below this fall salmon are very 
plentiful in most seasons. The fishermen say that they deposit 
their spawn in the pool at the foot of the high fall, and that 
the young salmon winter there. 

The wood along the Magdalen consists of white sprucd 
pine, cedar, balsam, white birch and ^poplar ; and in smaller 
quantities, mountain ash, (which we saw in blossom on the 1st 
July), hard maple, yellow birch, tamarack and black ash. 

When we got back to the mouth of the river ihe fishermen 
were engaged in catching mackerel, halibut, codfish and salmon. 
i procured a number of fresh shells of Pecten islandieus (Chemn*) 
which they had taken from the stomachs of the halibut. Some 
of the shells have Spirorbis nauiUaides f adhering to them. I 
also obtained a number of razor shells (Solen ensisj Linn.), and 
odd valves of Mactra ovcUisf with star-fish, most of them six* 
rayed, not satisfai^torily identified, but resembling Asterias 
rubens and A* negUctus^ as well as sea urchins {Edditius gramdaris ?) 
and a number of Seutella i esenbling jS. parma* There were 
great fiocks of crows (Carvus Amevicams) at the mouth of the 
riv^, but we did not see one inland. 
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After making the neoeesary arrangements, we commenced a 
second aaoent of the river on the 2nd of August, and proceed- 
ing about twenty milesi we left our canoes, striking into the 
woods on foot in a course somewhat east of south. Guided by 
the geology of the district we subsequently turned nearly east 
towards Gasp6 Bay, which we reached on the 16th of August, 
after a portion of the party had separated from us to return to 
the Magdalen* 

On the way we killed a number of Canada grouse every day, 
but other game was rather scarce. The grouse were always 
very tame, and we generally killed them in a way that would 
■orprise most people. When we came upon a covey we gave 
it a sudden start, which made the birds fly up into the sur- 
rounding trees. A rod was then cut, to the end of which m^bs 
fiistened a noose. This was held up close in front of the nearest 
bird, which generally darted its head into the noose ; but if it 
did not do so then the noose was gently passed over the head, 
and by a sudden jerk the bird was brought to the ground. 
In this way we went from one bird to another, and usually 
secured all we saw that were within reach. Sometimes they 
are killed with stones, and it is wonderful to see how pertina- 
ciously a bird will sit, however near the stone may whiz past 
it, until it receives such a blow as will knock it over. Even 
when struck, if not severely injured, it will occasionally remain 
sitting. 

We killed also several porcupines, all females with the 
exception of one. The Indians were always very careful in 
preserving the under part of the tail, which they consider an 
excellent brush. I preserved a quantity of the quills of one 
individual, the largest of which measures four and a-half inches. 
Small snakes were very numerous in rocky places. 

In the valley of Cold Water Brook through which the first 
part of our walk conducted us, we met with no shells. The 
water of the brook, which is very rapid, appeared to be low in 
temperature, and it was probably deficient in lime, the rocks 
from which it receives a large part of its supply being sand- 
stone. On the York River I obtained a Limnea resembling 
the JL. umbrosa of the Magdalen, but which Dr. Lea of Phila- 
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delphia who has most kindly examined twenty-six of the land 
and fresh water species obtained on our exploration, is inclined 
to regard as new. Succtnea vermetcuwBS obtained in the woods 
at the same place. 

On the 10th of August we came to two ponds or small 
lakes, more than halfway between the place where we left 
the York River and Gasp6 Basin. In the mud at the bottom 
of one of them Phnorbis parvus (Say) was found, and a Limnea 
which Dr. Lea considers a new species nearest to L. groenlanr 
dica (Beck), but differing from it in being more attenuated ; of 
American species it is nearest to L. PhUaddphica (Lea)« In the 
same place and along the margin of the pond a Cychs occurred 
in abundance, but the shells have been too much broken to 
permit the species to be determined. 

On the Dartmouth River a few miles above its entrance into 
Gasp^ Bay, Limnea catascopiunif (Say) and Physa heterostropha 
(Say) were collected. Between Gasp^ Bay and Griffon Cove 
on the St. Lawrence, Hdix hortensis of the banded variety was 
met with on the Ruisseau de la Grande Carridre about three 
miles from the bay. The only shell obtained in Gasp^ Bay 
was Mya armaria ; but I afterwards obtained a valve of Peo 
ten mageUanicus, (Lam.) from a fisherman who had shortly befoi^e 
found it there, and judging from the large number of this 
species brought by yourself in 1844 from Cape Gasp^, they 
must be very abundant in that neighbourhood. . 

The woods between the Magdalen River and Gasp^ Bay are 
of the same description, and the species of trees are about in 
the same proportion to one another, as on that river, with the 
exception of pine, of which we saw very little. Between 
Griffon Cove and Gasp^ Bay some hard maple occurs. 

After remaining a week at Gasp^ Bay we ascended the 
Dartmouth about fourteen miles, and then crossed through the 
woods to the Grand Etang, which is the most extensive fishing 
station of those we visited on the coast. Here Mr. Richardson 
purchased a boat of about five tons burden in which we coasted 
up to the Magdalen, but as we. landed but once on the W€y 
and that in the night, I had no opportunity of adding to our 
collection of shells. 
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We arrived at the moath of the Magdalen on the 30th 
▲uguct, and found tiiak the rest of the party had reaohed it 
in aafety two weeks befor^b Patting all oar proviaioiw iiod 
luggage on board the boat» we left the river with the first fair 
windf and ooaated alcmg the sQuth«ea9t shore about 210 luiles, 
until reaohing Apple Islandy MMne tea or deven miles belo^ 
Cacouna ; we then crossed over to the Sagoenay* The variou9 
places we visited on the voyage were in the suocessiou m 
which they came, Ords Maule^ Mont Louis, Peter ^Klver, 
Martin Rivor, Ruisseau Vallte, River Chatte, River Capuchin, 
Matani Q-rand M^tis, Rimouski, near Trois Pistoles, Basque 
Island, Apple Islandt B^geronne and Tadousac. 

LaUorima tembvonaf L*paUi>atai Lm ruiiU and MjfiUm edidis werQ 
found in every one of these plaoes where rpcks and pools 
existed between high and low water- mark* Bolmna cremtus 
was observed as high as Cape St Ann« Furpmn hpiUua (LaiO') 
and the young of Bucckmm undatum from 6 lines to 1 inch 6 
lines in length were found in great abundauea between, Ruisseau 
Vallte and River St. Ann. The fi8herme^ gather them in 
bucket-fiiUs, and use them as bait after the capeUng have disr 
iq>peared. Of Qlyofmait idiqna (Lam.) I found two speemieus 
eontaining the animal at the mouth of Peter River, among the 
effid of codfish where the fishermen had just bew cleaning 
them, and it is probable that they camie firom the stomach of 
one of the fish. On the sand*bar, at the moutii of Peter River, 
I met with one shell of Unio congplamtuf, one of Pec$m magd- 
lemieuf^ and three of P. idcmdicmy whiiih were of a red color. 
Good specimens of Soie^^ enm, the loose shells of Mtumn <ml%$ 
and living crabs, Pkakycarcrinm irrogatus (Say) were thrown up 
on the shore in considerable numbers. The largest valve of 
if. avaiis measures 6 inches S lines in length, and though 
none of the species were found containing the animal there 
were three which seemed rather fresh and had the valves umted 
by the ligament* 

On the shore at Rimoustd I met with one specimen of 
Scalana groerdandica (Gould), and one olFimu boreatis (Dekay), 
and being detained Imre some days by a head wind» I had an 
opportunity of collecting fresh-water shells in. the neighbor* 



hood. Of jihtmadonid cerduftto (BarneEr) I found i^ number of 
good specimens in the river about balf-^^mile aboTQ the falls. 
Fhysa heterospropha w^ v^ry abundant in the ditches on each 
side of the road between the wharf and church. P. aurea 
(Lea) was Ibund in the Bim^usbsi above the falls, and m a brook 
joining it about half-^mile above the bridge ; in this brook 
Xiimnea ape^eina (liea) and L* cakiscoffivm (Say) were very 
abundant. In a spring above Hie saw-mill I found a specimen 
of young L. modicellat and in another spring neari two spe<d«- 
mens of PhyBcu aneiUaria (Say), 

On our visit to Basque and Apple Islands just before eroseong 
&e St. Lawrenee the water was very calm^ and as we sailed 
round parts of these islaiids we saw incalculable nmnbers of 
iea urchins Echinus granularis'i adhering to .the stones at the 
bottom where tiie water was not very deep. TeUiwigroenbrndi^ 
was in immense numbera oot the shores of both islimds. After 
Grossing the St, Lawr^suse, while walking oai tiie b^ich below 
Tadou8ae» I observed vast numbers of Mya arenaria^ burrowed 
in the sand, the li^gest obtained measured 2 inches 11 lines in 
length. TeUma groenkmdica and the three species of Liuorincu so 
often mentioned h^ore were also abundant,, and the latter were 
observed to extend fifteen mil^s up the Saguenay* Below 
Tadousac I obtained an ^oipty shell of Mesodema arctcOai and 
one valve of Cardtdm iakmdicum. A worn valye of a Unio^ 
perhaps a new speeiesy was met with on the beach» but 
whether derived from some of the small streams near or 
brought by the ice down the St. Lawrence or the Saguenay 
it is impossible to say. 

We were mformed by several fishermen that the herrings 
come up as far as the Brandy Pots Island, the halibut as far 
as Green Island, and the codfish to Grand M^tis. 

We reached Chicoutimi, sixty-five miles up the Saguenay, 
on the 27th of September, and proceeded thence to Lake St. 
John, thirty-five miles more, by Lakes Eenogami and Eeho- 
gamishish. At Chicoutimi one large living specimen of Helix 
altemata was obtained, and at Lake Eenogami two of Planorbia 
trivolvis (Say). The shells which were collected on Lake St. 
John were several varieties of Unio complancUtiSf Margaritana, 
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margarilifera (Schum.), Anodonta stibcylindracea (Lea), Helix 
ttriateUay Physa eUiptica (Lea), and Limnea tnodiceHa, 

The fish found in the lake, when we were there in October, 
were young salmon, pike (some of them being large), trout, 
white-fish and chub, and we were informed that tommycods 
were also seen in the lake at certain seasons. In navigating 
the lake we saw large flocks of black ducks, probably Ftdigida 
Americana. They appeared to fly with difficulty, probably 
from excessiye fatness. 

The timber found growing round Lake St. John was of the 
following kinds : white birch, balsam, pine, spruce, cedar, elm, 
poplar, ash, yellow birch, bass-wood, and a little hard maple. 
Acorns were found on the shore, shewing that oak must exist 
somewhere in the neighborhood. 

Although Lake Saint John is two degrees of latitude 
immediately north of Quebec, Indian corn, wheat, and all 
other kinds of grain grow and ripen well in the settlements of 
the valley. Garden vegetables, including pumpkins, squashes, 
cuctimbers and potatoes, seem to thrive as well as they do at 
Montreal. The land around the lake, with the exception of a 
sandy strip on the north side, is excellent, and is now in great 
part surveyed. There is a good Grovemment road almost 
completed from Chicoutimi to the lake, so that great induce- 
ments are ofiered to settlers to emigrate thither. To find so 
fine a climate and such an extensive area capable of prosperous 
settlement so far north, and having such easy access to the 
sea, was to me an unexpected circumstance. 

I have the honor to be. 
Sir, 
Your most obedient servant, 

ROBERT BELL. 



-n 



REPORT 



OF 



JAMES HALL, Esq., 



▲DDB1881D TO 



SIR WILLIAM E. LOGAN, F.R.S., 

DIBBOTOB OF THB GB0L06ICAL BUBTET OF CANADA. 



Albany, 1*^ March^ 1858. 

Sib, 

In reply to your enquiry regarding the Graptolites 
and other allied genera, confided to me for description on 
behalf of the Geological Survey of Canada, partly in 1854, 
and partly at a subsequent time, I have the honor to inform 
you that six plates of the Graptolites have been engraved, 
and are now only waiting to be lettered, and that drawings 
for ten more plates are in the engraver's hands. 

The description of twenty-four species accompanies the pre- 
sent communication, and the plates will follow as fast as 
they are completed. 

In April 1855, 1 communicated to you a note upon these 
remarkable Graptolites, discovered in the progress of the 
Geological Survey during the previous year. This discovery 
gave for the first time a knowledge of the true forms and mode 
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of growth of these fossils, of which fragments and detached 
branches have for so many years been described as complete 
forms. Neither up to that time, nor so far as I am aware 
to the present, has any evidence of the existence of perfect 
forms such as these been given to the pablic. 

Two of the species were described in the note transmitted 
to you in 1855, and I have preceded the description of the 
remainder by a repetition of that note. 

I have the honor to be, 
Sir, 
Your most obedient servant, 

JAMES HALL. 
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CiJNADIAN GBAPTOLITES. 



Note upon the Genus GRAWOLiTttus, and descriptions of some 
remarkable new forms from the shales of the Hudson 
River group, ^covered in the investigations of the 
Geological Survey of Canada, under the direction of Sir 
W. E. Logan, F.R S. By James Hall. 

[Oommnnicatedia April, 1865.] 

The discovery of some remarkable forms of this genus during 
the progress of the Canada Geological Survey, has given an 
opportunity of extending our knowledge of these interesting 
fossil remains. Hitherto our observations on the Graptolites 
have been directed to simple linear stipes, or to ramose forms, 
which except in bramching, or raarely, in having foliate forms, 
differ little from the linear stipes. In a few species, as O. temdi 
(Hall), and one or two other American species, tiiere is an 
indication of more complicated structure ; but up to the 
ptesoQt time tiiis has remained of doubtful significance. The 
question whether these animals in their living state were free 
or attached, is one which has been discussed without result 9 
and it would seem to be only in very recent times that natural-^ 
ists have abandoned altogether the opinion tibat these bodies 
belonged to the Cqphaiapeda. 
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In the year 1847 1 published a short paper on the GFraptolites 
from the rocks of the Hudson River group in New York. To 
the number there given, two species have since been added 
from the shales of the Clinton group. Other species, yet 
unpublished, have been obtained from the Hudson River 
group ; and since the period of my publication in 1847, large 
accessions have been made to our knowledge of this family of 
fossils, and to the number of species then known. Tbe most 
important publications upon this subject are, Les Qraptolites 
de Bokemey par J. Barrande, 1860; Synopsis of the Classifi- 
cation oj British Rocks, and Descriptions of British Paheozoic 
Fossihj by Rev. A. Sedgwick and Frederick McCoy, 1851 ; 
Gramoacken FomuUian in Sachsen, etc., by H. B. Geinitz, 1852. 

The radix-like appendages, known in some of our American 
as well as in some European species, have been regarded 
as evidence that the animal in its living state was fixed; 
while Mr. J. Barrande, admitting the force of these facts, 
asserts his belief that other species were free. It does not 
however appear probable that in a family of fossils so closely 
allied as are all the proper Qraptolitideat any such great 
diversity in mode of growth would exist. 

It will appear evident from what follows, that heretofore 
we have been compelled to content ourselves, for the most part, 
with describing fragments of a fossil body, without knowing 
the original form or condition of the animal wh^i living. 
Under such circumstances, it is not surprising that Various 
opinions have been entertained, depending in a great measure 
upon the state of preservation of the fossils examined. The 
diminution in the dimensions, or perhaps we should rather 
say in the developmett, of the cellules or serrations of the 
axis towards the base, has given rise to the opinion advanced 
by Barrande, that the extension of the axis by growth 
was in that direction, and that these «malle(r cells were really 
in a state of increase and development. In opposition to this 
argument, we could before have adVanoed the ievideiioe fur- 
nished by G. bicomiSf O. ramosus, G. sextans, G.fureatitSf G. teritdsf 
and others, which show that the stipes could not hate increased 
in that direction. It is true that none of the species figured 
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by Baitaufb indio^e insuperable objections to tbis view ; 
though io tbe figures of Gf, 9erra (Braug^), as giveQ by Geinits, 
the improbability of such a^ mode of gfowtb is clearly shown. 

It is not a UttJie remarkable that with such additions to the 
number of species as have been made by JBarrande, McCoy, 
and Qeipitai so few ramose forms have been discovered; and 
nonet so far as the writer is awarcy approaching in the perfec- 
tion of this cihamcter to the American species. 

Maintaining as we do the above view of the subject, which 
is borne out by well-preserved specimens of several species, 
we cannot admit the proposed separation of the Graptolitep 
into tt^ genera MQnograp$m, Diphgrapsm^ and Cladograpsus^ 
for the reason that one and the same species, aa shown in single 
individualsi may be monnprionid^a$i or diprionideaui or both ; 
and we shall see still farther objections to tbis division, as we 
progress, in the utter impossibility of distinguishing these 
characteristics under certain circumstances. We do not yet 
perceive sufficient reason to separate the braucbing forms from 
those supposed to be not branched, for it is not always possible 
to diecide which have or have not been ramose, among the 
fragments found. Moreover, there are such various modes of 
branching, that such forms as G. ramosus present but little 
analogy with such as 6r. gra<:iJia. 

Mr. Greinits iotroduces among the GraptoHtidea the genus 
Ncreograpm$if to iuclude NerekeSf Myri^nites^ I^kmertites^ and 
JNcmofodic^ Admitting the first three of these to be organip 
remains, which the writer has elsewhere expressed his reasbns 
for doubtiag, they are not related in iM;ructure, substance, or 
mode ot oecurrenee, to the Graptolites, at least so far as regards 
American species ; and the Nemapodia is not a fossil body, nor 
« the imprint of one, but simply the re^eni track qf a ilng over 
the siuiace of the slates. The genus Rcuariie^ of Barrande 
has not yet been recognized among American Graptdkidea. 
These forms are by Geinitz united to his genus Cladograpsuij 
the propriety of which we are unable to decide. 

The genus Gladialftcs {Reiiolius of Barrande, 1850, Grap^ 
taphyllta of Hall, 1849) occurs among American forms of the 
OmpioUddea in a single species in the Clinton group of New 
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York. A form analogous, ivith the Tetioulated miirgins aod 
fltraight midrib, has been obtained from tbe 9baleg of the 
Hudson River group in Canada, suggesting an inquiry as to 
whether the separation of this genus on account of the reticu- 
lated structure alone, can be sustained. In the mean time we 
may add that the Canada collection sustains the opioioa already 
expressed, that the Diciyohema will form a genus of the family 
Graptolitidea. The same collection has brought to light 
other specimens of a character so unlike anything heretofore 
described, that another very distinct genus will thereby be 
added to this family. The Canadian specimens show that the 
Graptolites are far from always being simple or merely branch- 
ing flattened stems. 

The following diagnosis will express more accurately the 
character of the genus GhnptoUthuif as ascertained ftom an 
examination of perfect specimens in this collection. 

Genus Gbaptouthus, (Linn.) 

Description* — Oorallum or bryozoum fixed, (free?) comppund 
or simple, the parts bi-laterally arranged, consisting of simple 
stipes or of few or many simple or yariously bifurcating 
branches, radiating more or less regularly from a centre, and 
in the compound forms united towards their base in a. continu- 
ous thin corneous membrane or disk formed by an expansion 
of the substance of the branches, and which in the living state 
may have been in some degree gelatinous. Branches with a 
single or double series of cellules or serratures, communicating 
with a common longitudinal canal, affixed by a slender radix 
or pedicle from the centre of the exterior side. 

The fragments, either simple or variously branched, hitherto 
described as species of ChaptolithuSf are for the most part to be 
regarded as detached portions from the entire frond. 

In the living state we may suppose those with the corne- 
ous disks, and numerously branched fronds to have been 
concavo-convex (the upper being the concave side), or to have 
had the power to assume this form at will. In many spe- 
cimens there is no evidence of a radix or point of attach- 
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ment, and they have very much the appearance of bodies 
which may have floated free in the ocean. 

Graptolithus Looani. 

Pi«jkTB I. Fig. 1-a. Platb II. Fi^. 1-4. 

Descripiion. — ^Frond composed of numerous branches nearly 
equally disposed on two sides of a central connecting stipe, 
and each again subdividing nearly equally, after which they 
bifurcate, always near the base, with greater or less regularity ; 
connecting membrane thin, composed of the same substan- 
ce, and continuous with the branches, extending from the 
centre to some distance beyond the bifurcations ; the branches 
after the third bifurcation become marked on the inner side 
by a row of cellules, and along the centre by an abruptly 
impressed line which follows the divarication of the branches ; 
cellules minute, not prominent towards the base of the 
branches, being compressed vertically, and appearing like a 
double series with a central depressed line, becoming deve- 
loped as they recede from the base. The branches beyond 
the dkk are turned on one side and laterally flattened, and 
present a single series of cellules or serratiousr, which are 
moderately deep, with the serratures acute at their extremi-^ 
ties ; from twenty-four to twenty-eight in an inch. The 
substance of the branches upon the exterior surface near thte 
centre, is marked by a depressed longitudinal line, which 
follows the ramifications, and gradually dies out as the branches 
bficomer finally simple, when the surface on the same side is 
smooth or somewhat obliquely striated. The disk is smooth 
exteriorly, and from the centre is a small radicle from which 
the two sets of branches diverge. 

This species, though in a general manner bi-lateral and 
presenting four principal branches, is nevertheless from the 
irregular division of thisse, usually unequal upon the twO 
sides ; and we find on examination of those figured that they 
are as ten and ten, nine and eleven, eight and nine, ten aad 
eleven, seven and ten, twelve and twelve, eight and eight, 
eight arid ten, while the half which is figured on Plate 11 
has eleven rays. 



Plate T. Fig. 1. An individual showing the exterior sur- 
face ; the central portions entire, with the impression of the 
connecting corneous membrane, some portions of which 
remain still attached to the arms. The extent and outline of 
the membrane are very distinctly preserved. Some of the 
arms are broken off at the termination of this membrane or 
disk, while others extend to some distance beyond i<» limitB; 
all however are imperfect. 

The appearance of serratures is due to exfoliation, whieh 
shows the impression of the inner side upon the «tone. 

Fig. 2. Extierior view of another individual, in which some 
portions of the membrane still remain, the branehes being all 
broken off just beyond the last bifurcation. 

Fig. 3. The inner side showing the commencement of the 
cells, which appear in some places to be in a doable 
series. The connecting membrane of the branches is remored 
in this specimen. 

Fig. 4. Enlarged view of the exterior surface of liie central 
portion of an individual. 

Fig. 6. Enlarged view of the inner surface, exhibiting the 
appearance of a double series of cells, separated by a 
depressed line in the substance of the brfincb. In some 
instances these appear to be absolutely separate, while in 
others they are connected, showing that there is but a single 
series, and the apparent separation is due to the depression 
along the centre. 

Fig. 6. An enlarged view of a fragment of a branch, show- 
ing serratures on one side, with a corresponding row of 
obscure, elevated ridges, which may perhaps be due to the 
foldings of the branch. 

Plate II. Fig. 1. An individual preserving the connecting 
membrane almost entire, showing the sinuous outline. 

Fig. 2. A specimen exhibiting the half of an individual, in 
which the disk is unequally extended between the rays. 
The margins are apparently entire between all of these, and 
from whatever cause or injury this inequality may be due, it 
existed in the animal while living. 
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F^^^* Afiiagnoettt of slate pr^8eryulg portions of three 
individitals* The QiHiDecting membrane hikd been removed by 
ftiaeeration before they were imbedded in the stony matter, but 
the brc^nches are preserved to the lesgth of more than seven 
iodh€i9« It does not appear that the portions, preserved present 
the entire skeleton ; on the other hand, it is almost certain from^ 
the condition of the specimens, that the branches were originally 
much lobger. It will be observed that the branches do not all 
Aow tha aermted margin at eqoal distances from the centre, 
but this is dae to the accidental position assumed by the 
iN'aAobes as they were imbedded ; some present the exterior 
i^rfroe for a considerable distance, and gradually turning, 
)»60ome flattened laterally. 

Fig. 4. The exterior of the base of a specimen, showing 
ti»e small node ^r radicle which proceeds from the centre of 
tbe vioculum or c<ffmecting stipe. 

The preceding illueftrations are of a single species in different 
dcfgrees of preservation* The iviaEiaer of branching, ^Ithongh 
subject to slight modifications, is still always reliable for the 
parposes of distinguishing the species. 

iiocaiky aid Formation* — ^These specimens were obtained at 
Point L6vy, opposite to Quebec, in a band of bituminous 
ehale, separating beds of grey limestone. These strata belong 
to the Lower Silurian series, and are of that part of the Hud- 
son River Group which is sometimes designated as Eaton's sparry 
limestone, being near the summit of the group ; tney form also 
the. rook* of Quebec. ^ 

Collectors^ — J# Richardson, Sir W. E. Logan, and James Hall. 

Graptolithus abnormis. 

Platb III. Fig. 1. 

Description, — This species, of which only imperfect specimens 
have been seen, presents four principal branches diverging from 
the centre, two from each extremity of the vinculum, and each 
one of these bifurcating and branching unequally, and at une- 
•qual distances from the centre. 
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The forms above described do not by any means exhaust the 
variety presented in this collection. With a single exception 
however, all the specimens which ofler any new light in regard 
to the habit of the Graptolites, indicate that the mode of 
growth was in the manner described, in branches radiating 
from a centre, or in tufts joining in a central connecting sab- 
stance. 

The specimens from the Canadian locality afford further 
evidence in confirmation of what we have elsewhere observed, 
that with few exceptions, the species have a limited geogrsr 
phical range. This locality has already, after very cursory 
examination, afforded eight new species of Graptolites, with 
one or two species which appear to be identical with those 
previously found in the State of New York. A compari- 
son of specimens from more southern localities with those 
of New York, shows a large proportion of new species ; and 
it now appears probable that the number of American spe- 
cies of Qraptalitkut previously known (about twenty,) will 
soon be increased by an equal number of new ones. 

Locality and Formation,. — ^Point L6vy ; Hudson River Group. 

Collectors. — J. Richardson, Sir W. E. Logan, and James HalU 



Since the date of the above communication, great numbers of 
Graptolites have been added to the Canada collection ; and 
with an increased number of species, our knowledge of the 
structure of these animals has been very much extended. Had 
we at that time possessed all the materials* which we now 
have, the sulDJect might perhaps have been treated in a more 
natural order by presenting in the first place the more simple 
forms ; but sinc^ the first two plates of the species were then 
engraved, I follow this note with the descriptions of others of 
the same character, which have been prepared since that time. 
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Gbaptolithus flbxilis. 

Platb III. Fig. 2-6. 

J>eMT^^'on.<-— Multibraohiate, bi4ateral; branches slender, 
flexile^ bifurcating at iiregular intervals ; bifarcatioos of conti- 
guous branches often opposite, repeated four times within one 
find a^half inches of the centre^having from thirty-two to forty or 
more branchlets at the extremities. Substance of branches thin, 
extremely compressed ; non-celluliferous side smooth or faintly 
«triated ; oelluliferous side with slight transverse indentations 
when compressed vertically, and with serratures when com- 
pressed laterally ; serratures not deep, acute at the extremities, 
variable in prominence according to the position of the branch ; 
about twenty-four in an inch. Branches often compressed in 
the direction of the cell to such a degree as to give an apparent 
doable serrature, orserrature on each side of the axis. In this 
bofldition the edges of the cells are at right angles to the axis, 
very shallow, and not pointed. 

When the celluliferous side, compressed in the direction of 
the cell, is uppermost on the surface of the shale, a line may 
be traced across the branch joining the edge of the serratures, 
thus showing that the two apparent serratures are but the 
single one, so compressed that its extremities project beypnd 
the margin. 

We have thus all gradations : the smooth surface . of the 
branch with minute striations upon the outer side; the inner 
side when not compressed, with serratures showing as indented 
lines across the surface, i i ■ i i i j •; the double serration, 
produced by more pressure in the same direction, <^S«^s94 ; 
and again, as the branch is turned around, these serratures dis- 
appearing from one side, and becoming more prominent upon 
the other —-r,^;^,^^^^^.^^^ , finally showing their full breadth as the 
ray is compressed in its transverse or lateral direction. 

This condition, which has not been understood with regard 
to many species, is the principal cause of the diminution and 
sometimes final disappearance of cells towards the base of a 
branch. When both sides are serrated, a less degree of 
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compression, which might very naturally result towards the 
base, would cause the serraturet to he less prominent, as is 
seen in many of the figures in Barrande's Graptolites de 
BoMme; in the New York Palaeontology, etc. It is still true 
thftrt the serratures are always less deTeloped lowwds.the base 
of the frond. 

The serraturas of this species diflbr essetitially from those of 
any other in the Canadian ^^ollectioi), and fmm any ift the 
New York collections or others that hate me^ ttiiABr my 
observation. 

Fig. 2. A part of an individual showing the centi'al con* 
ifeecting stipe or vinculum from tiie radicle, two of l^e main 
branches on one side and one on the other, with some of the 
branches disconnected by the breaking of the slate in which 
the fossil is imbedded. The celluliferous margins of tho 
branches towards the base are imbedded in the slate, and it is 
only as they recede from the centre that the serratares become 
gradually visible, until finally some of them are exhibited of 
their full width as the branchlets become turned folly upon 
one side and laterally compn^ssed. 

Fig. 3. A fragment of slate preserving parts of thr^ m- 
dividuals, all presenting the non-eel luliferous side upwardii 
some of ttie outer branchlets being turned so as to show the 
s^ratures. 

Fig. 4. Enlarged view of a part of one of the branches and 
its branchlets, showing in some parts shallow serratures upon 
both sides of the branch from compression, as before explam- 
ed. These sometimes appear almost equally upon ihe two 
sides, and in other parts are barely visible on one side ; wUle 
one of the branchlets is so turned as to show near its extrem- 
ity the full depth of the serratures. 

Fig. 5. View of a portion still farther magnified, showing 
the branchlets where the serratures are vertically compressed. 

Fig. 6. Enlarged view of a fragment which is compressed 
laterally. 

Locality and Formation. — Point L^vy ; Hudson River Q-roup* 

{JoUectors.-^J. Richardson and E. Billings. 
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Gbaffouthus KIQ^DtrS* 

Plati IV. Fig. 1-3. 

VescripHm. — ^Multibrachiate, bi-lateral; branches sknder, 
eylindroid exteriorly, rigid, maintaining their width to the third 
bifurcation, and beyond thia very gradually duBinishing ; bifur- 
eatioQfi five in the space of one and a-half inches ; internodea 
unequal, shorter near the base, and increasing towards the ex- 
tremities ; serratures undetermined. 

In some speoiraens the branehes are broader and fllfttteiled 
ilear the base^ and the connecting bar or vinculum is broad 
ted strong, with a small oetttral node, the base of the radicle^ 
Some portixms of tiie eomeoua membrane er disk are preserved 
ift a (ringle bpeeknen. 

The aubdivisiesfi of each branch are from fifte^a to twenty* 
or perhaps more numerous when entire ; giving from sixty to 
eighty or mere branohlets at the extremities of ite frond. 

A distinguishing feature of the species is its rigid and diver- 
gent bifurcation, and the alnsost uniform siae of the foranehtetaw 

All the specimens of this species examined are in a ces^isse 
l^enaceoiM shale, and prestat the exterior or non*celluliierou8 
side e&ly. A single spedmen has the extremities of the 
branches partially turned on one side, and gives some obsoum 
iadteatian of seivatnres. Individuals are extremely nnmerous 
in certain layers, and are spread out in profosion upoo .tiie 
amrfaees of the slate, the bifurcating and interlocking branch* 
lets presenting a net^work in which it is extremely diiScult to 
trmte the ramifieations of each individual. This character U 
partially represented in fig. 1, pi. 4, in which the parts of the 
individuals, other than the principal one, are represented in a 
more subdued tone than they r^Uy exhibit in the speeimeai, 
where all are equally prominent. 

Fig. 1. A portion of the surface of a slab of slate, in which 
a single individual is preserved nearly entire, with parts of 
ieveral others shown in the figure. 

Fig. 2. A portion of a branch of a larger individual show^- 
ing the branehlets from above the second bifurcations 
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Fig. S4 A fragmentof alate showing the extremitiedof some 
branchlets partially tucned on one side, and having obscure 
serrations. 

Locality and Formation. — ^Point L6rj ; Hudson River Group. 

CoUector§. — J. Richardson and E. Billings. 

GRAPTOLrTHUS OCTOBRACHIATUS. 
Plati V. ¥ig. 1*6, and Plats VI. Fig^. 1-3. 

J!>e»cnjEi<u>».— Frond composed of eight simple undivided branch- 
es, arranged bi-laterally, and proceeding from the two extremi- 
ties of a short strong vinculum, which is subdivided^ and each 
part again divided near the base, giving origin at each extre- 
mity to four equal rays or branchlets. Branchlets strong, 
linear, not sensibly diminishing in size as they recede from the 
centre, subangular, flattened upon the outer side, with a de* 
pressed line along the centre; obliquely striated; serratures 
diort and strong, twenty in an inch, varying in depth aecording 
to the position of the branch ; in one or two instances showing 
a deeper indentation. 

This species presents the essential characteristic of eight 
simple arms or branchlets, which appear to have been sub- 
quadrangular in its living state, and when compressed laterally 
are scarcely broader, excepting the serratures, than when 
vertically compressed. 

The branches are formed by the division of the vinculum 
at each extremity, first into two parts, making four ; each of 
these is again subdivided almost immediately, and often so close 
as to present an appearance as if the four branchlets on each side 
originated from the same point. A careful examination how- 
ever will show a little intervening space, and in one individual 
in its young state this feature is very characteristic. 

The disk is a thick carbonaceous film, much stronger and 
coarser than in any of the preceding species, and corresponding 
in this respect to the stronger branches. It is moreover variable 
in form and extent in different ^ecimens, and does not always 
appear to be in proportion to the size of the branches. 
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Alltbe speetmens yet examined present the' exterior suxflicey 
80 that the celluliferous faoe of the arms has not been seen. 
An impression of a short fragment of that snrfaee of one of 
the branchlets shows strong, deep indentations. The rigor- 
ous aspect of this species contrasts with all others in this 
collection. In one specimen, where the frond is imper- 
fect, one of the arms extends to a dietanoe of more than 
eight and a half inches from the centre, while two others are 
more than six inches each, and these are all broken at their 
extremities. 

In its long linear branches, this species resembles the G. 
sagittcmus (Hall, Pal. N. Y., vol. L, pi. 74, fig. 1, perhaps not 
the European species of that name), but the branches are 
stronger and the serrations coarser ; it is moreover associated 
with a group of species, all or nearly all of which are quite 
distinct from those of New York with which the G. sagitiarias 
occurs. 

Plate V. Fig. 1. A park of an individual of this species 
showing the exterior side with the disk partially preserved^ 
wi4^ parts of the eight branchlets, which are seen to be grad- 
ually, turned to one side as they recede from the ceatre, and are 
compressed laterally, showing the serratures. 

Fig. 2. A fragment preserving a part of the disk very per*- 
perfect and much extended. The exterior only of the branches 
is shown upon the stone. 

Fig. 3. Enlarged view of a portion of the exterior of a 
branch, showing the obliquely striated surface. 

Fig. 4. A similar fragment of a branch which is turned to 
one side far enough to show an undulating margin caused by 
the serratures. 

Fig. 5. A fragment exposing the serratures partially. 

Fig. 6. A fragment showing the serratures as seen when 
the branch is compressed laterally. 

Plate VI. Fig. 1. An individual retaining a part of the 

disk, and the outline and impression of the remainder, with 

the eight branches, some of which are broken off near the 

centre and others variously bent and folded, while two of 



th^n retain a length of more than six inches^ and one a lei^gth 
of eight and a-^half ineface. 

Fig* 2« A smaller individual retaiming the brandhe» m part, 
and showing the lateral and exterior mirfaeeft) with> an irr^t^ 
liar diik. 

Ftg. 3. A small specimen preserving: thei base oif the 
braachea with the disk removed. This tme shows more cloar* 
ly than any oth^r speeimenv tbe hifiireatioiif of the braMheg 
beyond the vinculum. 

Locality and Fonnatian. — ^Point L^vy ; Hudson Riv0i! Q^sou]^ 

GoUeeiori*--^ . Bkthardson» and £« B-iiliog% 

Desaipfi^^-^Vfoud compose^ of four prineipal Imoi^hsst twe 
d0vo]^iag from each extremity of the* sb(»rt yineuhmi^; e«^ 
branch equally subdivided near the base, giving eight iHranch- 
lets whieh conti&uie simple to theii? extreqiitiei^ ; braaehtets 
gradwlly espandi&f froin tbe base ; s^raturessUghtlyiacliiied 
ftaA truDe«iie4 aboY^ alssost reetangnlarly to^ the direetieta ef 
tbe outer miGHrgijas and oblique to the raehis^ givitig a sUjfbtly 
obtuse extremity ; about tweoty^four U^ the spacse of ap> ^leh 
substance of the branchlots thick ; divisions betwt^n ithe Ofells 
marked by a strongly depressed line which e^tendSv fr^m the 
base of the serrature downwards as far as the second eerrs^re 
below, endiag near the back or lower s^e of the bmucb^ 

The branchlets oS this species resieinable those of G^ bryony 
mcks^ and the ddstonee of the serratures is! almost the sia&ie, 
while in somo well preserved specimeHs^ i^ obliqiHity of these 
parts is greater. There is also some difference in tbe form d 
the branchletsw In separate branches the eharaeters' are too 
nearly alike to offer the mesas of dlscfknifiA^ion, uHlessthey are 
in a very perfect state of prei^rvatiou. 

, Fimxi Cr* oeioimahia$m it differs c^odspicaou^ly in the form 
4tf i/ts branchlets^ and in the comparative nuiaber. ^ud forpl 4i 
4ho serratui^es. 
'), LoecUify cmi JPornb^iem.'^Poiiit jUivy v Hudson Sitei? Grcmp 

Collectors. — J. Richardson, JE. Billings. 
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' Qbaptolitbos <QDADUBBA.0HIATU8. 

« t 

VuKim VIL Fig, 1-5. 

Description. — ^Premd eomposed of four simple undivided braa- 
ches ariraft^ed bi-lateraUy, or two from eaeh extremity of th^ 
yinculom; branahes slender, linear, obliquely striated, tigualiy 
somewhat Incurved, serrated upon the inner side ; serratures a 
little recurved, and mucronate at the tip ; about twenty-fbar 
in an indh, indented to about one^third the width of the brandi 
when completely flattened. Disk thi<'k, strong, often exten- 
ding along the branches and giving them a somewhat ala/tei 
appearance ; point of attaehment of radicle obscure. 

Almost all the specimens of this species are obscure, and 
all are fragmentary ; in a few specimens only the serratures 
are exhibited with some degree of perfeotion. The branches 
are preserved in some specimens to an extent of two inches. 

Figs. 1 and 2. Fragments of this species from which the disk 
has been entirely removed, but preserfing the riociilum and 
bases of the branches, which show tibe semd;io»s partially* 

Fig. 9. An individual in which two of the brtiiicfaes are 
well pr^eserved, riiowing the serratures. 

Fig. 4. An enlarged view of a portion of a branch showing 
tiie form of the serratures. 

Fig. 6. A fragment preswving the disk, which has the 
branches broken off just beyond it? margin. 

LocdiUy and fprmaiion "-Point L6vy j Hudson River Group. 

Collectors,r-^J, Richardson, £. BilliugSi Sir W* £. Logan, 
James Hall. 

Graptolithus crucifer. 

Description. — Frond composed of four simple strong branehes 
united by a small thickened AiA ; branches broad, connected 
by a short vinculum ; serratures nearly vertical to the direction 
of the branch and sloping at an almost equal angle on each 
aide, acute at the extremity and apparently mucronate or 
8etif<^ou8 ; about twenty«-four in an inch. 



136 

This Bpeoies exhibits the gen^rftl efaaracter of ff. qminr 
hroAiatuB^ but the iimndies are much stronger, and about 
twice the width* The serratures are scarcely oblique to the 
rachis, and are very clearly mucronate at the tips, while some 
of them present the appearance of long setae. The imperfect 
preservation of the specimen e^camiQed renders it impossible 
to determine accurately the nature of thes^ appendages. 

In the specimen here described one of the branches is pre- 
served to the extent of two and a-half inches, with a width of 
three-sixteenths of an inch to the extremity of the pointer of 
the serratures, exclusive of the setae, the branch to the b^se of 
the teeth being five-sixths of the whole width. 

Locality and Formation. — ^Point L6vy 5 Hudson River Group. 

CoUectors. — J. Richardson^ E. Billings. 

• ... 

. GlUPTOLITHUS BBYONOIBiES. 

Ikscription, — ^Frond composed of four short simple braiKshes, 
united at the base by a vinculum, and terminating below in a 
minute radicle ; branches short, comparatively broad, obliquely 
and strongly striated from the base of the serratures to the 
outer edge of branch ; serratures moderately oblique, the outer 
and inner margins making very nearly a right angle ; mucro- 
nate at the tip ; from twenty-four to twenty-eight in an inch. 

Of several specimens in the collection none. of the branches 
exceed an inch in . length, while they are almost on^^eighth 
of an inch in width from the tip of the solid part of the serra- 
tures to the outer edge. They are all strongly striated from 
the base of the serraturies to the outer margin, the striae 
sometimes a little curved. The serratures are usually slightly 
oblique, or with the longer sloping side directed towards the 
base of the branch, and the shorter side advanced a little be- 
yond a right angle to thie rachis. In one specimen, where the 
branches are less than five-eighths of an inch in length, the 
serratures seem to be equally or nearly equally sloping on the 
two sides from the tip to the base. 

The vinculum is obscure ; and from the mode of imbedding, 
in many specimens, this part might be inferred to be absent 
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Locality aidFormUiM* — ^PoiatL^yy ^ Hadson Biv^ Group. 
CoUeetari. — J. Riehardsooi E. BiUiogs, Sir W^ E. Logan» 
James HalL 

Gbaptolithus Hkadi. 

Description. — ^Frond robust, four-branched ; disk large, 
flub-quadrangular, moderately extended along the branches ; 
branches strong, much elongated, sub-angular exteriorly ; ser- 
ratures small, acute, from twenty-two to twenty-four in an 
inch; fine distinctly marked striae extend from the base of 
the serratures nearly across the branch. 

The specimen described presents the disk, which in its dia- 
meter across the centre between the branches is nearly one inch 
and an eighth, or ninendxteenths of an inch on each side of the 
centre ; while from the centre to its extent along the branches 
it varies from about three-fourths of an inch in one branch to an 
inch in another. The substance of the disk is strong and 
somewhat rugose, either from its original character or from 
the accidents accompanying its imbedding in the rock. The 
specimen exhibits the inner or serrated side, and the branches 
are turned so as to be compressed laterally at a distance of 
two inches or more from the centre ; one of the branches 
presents a length of nearly seven inches from the centre. 
This species is named after its discoverer, Mr, John Head. 

Locality and Formation. — ^Point L^vy ; Hudson River Group. 

Collectors. — ^Mr. John Head, and Sir W. E. Logan. 

Graptolithus alatus. 

Description. — ^Frond composed of four branches ; disk much 
extended along the sides of the branches, giving them an 
extremely alate character; branches strong, angular on the 
lower side; upper or serrated side unknown. Some inden- 
tations on the exterior side of the branches, which may indicate 
the place of serratures on the opposite side are about one 
twenty-fourth of an inch distant. 

The only specimen of this species yet recognized is a. part 
of the disk with three of the branches, two of which pre- 
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fenft- the ecirDeoafi expaaaion spparently entire^ extradbg 
about two mehea from tibecbntre iloog tbe braDchaa» white its 
margin in the indentation between tbe branches is not iiore 
than three-eighths of an inch from the centre. This species is 
much more robust than O. quadribrachiatus or G. bryonoidei^ 
and the form of the disk when preserved will always be a dis- 
tinguishing feature. 

Locality and Formation* — Point L^vy \ Hudson River Group* 
CoUeclors. — ^Mr. John Head, and Sir W. E. Logan. 

Gbaptouthus fbuticosus. 

Description. — ^Branches bifurcating from a long slender fili- 
form radicle, and each division again bifurcating at a short 
distance above the first ; branches and branchlets short, narrow 
linear ; serratures apparently commencing in the lower axil, 
where there are one or two between the first and second bifurca- 
tions. Serratures somewhat obtuse at the tip ; lower side longer, 
upper margin nearly at right angles to the rachis ; abojut sixteen 
serratures in the space of an inch. Substance of the branches 
thin, fragile. 

In one specimen the position of the serratures is such as to 
present elongate acute apices in one of the branches. 

This species has the genera) habit of G. nitidvs and G, hryo- 
noiJeSf but is very distinct in its long, slender radicle, narrow 
fragile branches, and distant, obtuse serrations. Two indivi- 
duals only have been obtained, but the form and habit are so 
precisely alike, and so distinctive in both of these, aa to mark 
it a very well characterised species. 

r- LodoHly and FofViaiioft.^-^lBl9Jiid of Orleans i fiuds^t £iver 
Group. 

CMe4^&r$,'^J . Riehardsofiy £L Billings. 

GKAPTOLITHUS IN0BKTO8. 

Description. — Frond consisting of two fiimple btsnches, di- 
verging at th« base from a sieader radkle^ and onniinuing 
■ ftbove in a nearly parallel direction ; branches narrow, slender ; 
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serrattties very:!obHque, somewhat -obtuse, trunoated above 
Inmost ireetangaalarly to the line of the rachie ; about twenty- 
four* in the space of an inch j a depressed line reaohing from 
theserrature to near the base or outer miirgin of the branch 
where it terminatea in a small node y surface of branche§.striate. 

This specieA resembles the G. nitidu$ in form, except that it 
is less divergent, the divergence from the base being at aij angle 
of abotit thirty-Bix degrees foor half an inch or more, after which 
the twobMflj^es continue uearJy parallel. Though it is probable 
that this character may vary in some degree, it seems never- 
theless to mark th« apples, s^nA lA , num^rpus individuals of 
G, nitidtis I have seen none with parallel or converging branch-* 
es. The seiratures in the two species diflSir in.fi<«ae deyee 
in form, and the propc^rtional distances, tbirtyrtwo and twenty- 
four, form a very characteristic distinction. A . single fr^gp^ent 
of a bvanch measures six inches, but the full extent when 
perfect is not known. 

Locatiiy caiA Formation* — ^Point L^vy ; . Hudson River Group. 

CoUec^rs. — Sir W. E. Logan, James HalK 

Gbaptolithus nitidus. 

Description. — Frond composed of two sijnplebyanph^S| 4i»Y(^?^" 
ing from a small radicle; branches narrower toward^ the l)ase, 
gradually exfanding towards the extremities, whi^h in pi^rfe^jt 
specimens appear to be. rounded, and the la^t serratip^^ ^, littlfB 
shortened; sematures small, shorter at the base ^^d b^comJTfg 
gradually; developed as they recede from this point ; ^aQute :at 
the extremities, almost v^ioal to the line of the rachi^, and 
making an angle of about sixty degrees, the two sides, being 
almost equal in length ; about thirty-two in the space of an ip9^i. 
A well-defined groove or depressed line extends ffom the ^5ase 
of the serrature obliquely towards the base of the branch, and 
at its termination, the, SHrfacd^ of the. bjrj^nch is marked by a 
minute but distinct round tubercle. 

This bealitifql > little. spediQS differs v^ry di^tin(2tly,f^<p^;any 
others of this gemis, in the tMckei^d substa^nce of its branch- 
es, the closely arranged if^erratures, and the minute tubercles 
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at the base of the grooves or striae. The specimens usually 
preserve considerable substance, and are far less flattened than 
most of the other species, owing either to their original cha- 
racter or to the nature of the surrounding matrix. The im- 
pressions of the oblique lines or striae are often well preserved 
in imprints of the fossil left in the slate. 

The impressions of G. bryonoides resemble those of this 
species ; but the branches are broader, and the striae are less 
rigid and less distinctly impressed, while the absence of 
tubercles, and the coarser serratures, when visible, at once 
serve to distinguish the species. 

• In mode of growth and general aspect this species resembles 
the Gf. serratulus (Pal. N. Y., vol. 1, p. 274, pi. 74, fig. 5, a, b,) 
of the Hudson River shales ; but in the latter the serratures 
are coarser and more oblique, the lower side being much the 
longer. The branches of that species are also more distinctly 
linear, while in this they become gradually wider from the 
base, and are very distinctly striate and tuberculate in well- 
preserved specimens. 

The preceding description applies to the specimens of this 
species where the branches diverge abruptly, or nearly at a 
right angle, from the radicle. 

Locality and Formation, — Point L6vy ; Hudson River Group. 

Collectors. — J. Richardson, E. Billings. 

Graptolithus bifidus. 

Description. — Two-branched ; branches very gradually and 
uniformly diverging from the base to the extremities ; surfaces 
obliquely striated ; serratures moderately oblique ; extremities 
often nearly vertical to the rachis, and submucronate (?) ; 
from thirty-eight to forty in the space of an inch ; radicle 
short. 

This species resembles in general features the 6r. nitidus, and 
might be mistaken for that species with the branches approxi- 
mated by pressure. In several individuals examined the ser- 
ratures are much closer, being from six to eight more in the 
space of an inch, while the general form is constant. The 
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outer margins of the branches are curred for a short distance 
from the radicle, and thence proceed in a uniform divergent 
line. The entire branch is very narrow at the base, but becomes 
gradually wider, the full width being attained at about half 
an inch from the bifurcation, while a few of the serratures to* 
wards the outer extremity, not having attained their full de- 
velopment, leave the branches narrower in that part. The 
same feature is observed in G. nitidtis and others of this gene- 
ral character, and probably may be observed in all species 
where the extremities of the branches are entire. 

Locality and Formation. — Point L6vy ; Hudson River Group, 

Collectors. — ^J. Richardson, E. Billings. 

Gbaptolithus patulus. 

Description. — Frond composed of two simple widely diverg- 
ing branches from a small radicle ; branches long-linear, hav- 
ing a width from the base of the serratures to the back of the 
branch of from one-sixteenth to one-twelfth of an inch ; serratu- 
res oblique, with vertical mucronate points, which from base to 
apex are more than half as wide as the branch^ A well defined 
line or ridge extends downwards fron^ the apex of the denticle 
two-thirds across the branch. 

Fragments of this species are numerous upon some slabs of 
greenish or blackish-green slate where no other species occurs. 
The fragments are sometimes five or six inches in length, offer- 
ing in different individuals little variation in width. Some- 
times the branches are compressed vertically, and present the 
smooth linear base or exterior, which is less in width than 
when compressed laterally. 

The lateral faces of the branches exhibit considerable vari- 
ety of surface, dependant on the degree of compression, or 
in some instances, the replacement or filling of the interior by 
iron pyrites. In such cases, or when the branch is not flatten- 
ed, the surface is deeply striated or wrinkled obliquely. In 
some of the extremely compressed individuals the surface has 
an appearance of vesicular structure ; but this is probably 
di^e to influences attwding the mineralization of the fossil, or 
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the filling up of the original canal, and not to the structure of 
the substance itself. 

Locality and Formation. — ^PointL^vy ; Hudson River Group. 

Collectors. — J. Richardson, E. Billings. 

Gbaptolithus extensus. 

Description. — ^Frond probably two-branched ; branches long- 
linear, varying in width in different individuals from one-twelfth 
to one-tenth of an inch exclusive of the serratures, and from 
one-tenth to one-eighth of an inch including the serratures. Ser- 
ratures oblique, with the extremities slender and nearly erect, 
mucronate at the tip ; about twenty in the space of an inch ; 
base of branch scarcely narrowed, showing a few smaller ser- 
ratures ; surface strongly striated, the striae being preserved 
in those specimens which are extremely compressed. 

The branches of this species bear a very close resemblance 
to those of G. octobrachiattis, but an individual in which the 
base is preserved shows in its peculiar curving and smaller 
serratures a feature which belongs only to the two-branched 
forms. The serratures also appear to be more slender, and are 
slightly closer in their arrangement ; branches of the same size 
in the two, presenting respectively eighteen and twenty ser- 
ratures. 

This species in separate branches of from three to six or eight 
inches in length, is abundant on some slabs of decomposing 
grayish-brown shale, associated with G. bryonoideSf G. nitidtiSy 
and others. 

Locality and Formation. — ^Point L^vy ; Hudson River Group. 

Collectors. — ^J. Richardson, E. Billings, Sir W. E. Logan, 
James Hall. 

Gbaptolithus denticulatus. 

Description. — ^Frond apparently consisting of two broad 
branches, (the base and junction of which are obscure in the 
specimen ;) margins defined by a rigid line, beyond which on 
the inner side, are serratures having the form and charac- 
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ter of small denticulations inserted upon the margin of the 
branch and vertical to its direction, broad at base, abruptly 
tapering above, and ending in mucronate points ; about sixteen 
in the space of an inch. 

This very peculiar species is readily recognised by the den- 
ticulations, which have the character of small sharp teeth 
fixed upon the margm of the branch. These denticles are 
more widely separated than those of any other species ob- 
served, as well as different in character. 

Locality and Formation, — ^Point L^vy ; Hudson River Group. 

Collectors. — Sir W. E. Logan, James Hall. 

Graptolithus pristiniformis. 

De8cription.-^Stipe simple, with serratures on both sides ; 
serratures closely arranged, very oblique, acute, mucronate ; 
thirty-two in the space of an inch. 

This species approaches to 6?. pmm (Pal. N.Y., volL, p. 265, 
pi. 72, fig. 1), but the serratures are more ascending, and the 
extremities more distinctly mucronate. The specimens observ- 
ed however, are imperfect fragments, which are very closely 
compressed, being barely a film upon the surface of the shale, 
and the determination is somewhat unsatisfactory. 

Locality and Formation. — Point L^vy ; Hudson River Group. 

Collector. — ^J. Richardson. 

• 

Graptolithus ensiformis. 

(^Genus Rbtiolites? Barrande.) 

Description. — Stipe simple, sub-ensiform or elongate- spatu- 
late, usually broader in the middle and narrower towards the 
extremities; a central rib, with strongly marked obliquely 
ascending striae which reach the margins ; serratures obscure, 
apparently corresponding to the striae; margin usually well 
defined. 

Several specimens of this form occur on a single slab of 
slate, associated with G. tentaculatus and Gr. qiuidribrachiatti$. 
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The oblique striae apparently indicate the direction of the ser- 
ratures, and in one specimen there is an appearance of obtuse 
indentations upon the margin ; but it is scarcely possible at 
the present time to define satisfactorily the character of these 
serratures. In form and general character this species differs 
from all the others sufficiently to be readily distinguished. 

Locality and Formation. — ^Point L^vy ; Hudson River Group. 

Collectors, — J. Richardson, Sir W. E. Logan, James Hall. 

Geaptolithus tentaculatus. 

{Genus Rstiolitis, Barrande.) 

Description. — Stipe simple, linear, elongate-lanceolate or 
sometimes elongate-elliptical when entire ; midrib double, ex- 
tending much beyond the apex of the frond ; exterior margins 
when entire, reticulate and armed with mucronate points, (and 
with mucronate points alone, or smooth, when imperfect,) with 
an extended setiform tentacle-like process from each side of the 
basal extremity ; substance of the centre reticulate or cel- 
lular ? 

This species presents much variety of appearance dependant 
upon the condition of preservation. In specimens most nearly 
entire, the double midrib often extends beyond the apex 
nearly as far as the length of the frond ; the margins present 
a series of oval or sub-hexagonal reticulations, every second 
one (and sometimes each one,) of which is armed by a minute 
mucronate spinule. When these outer cells or reticulations 
are broken away, the transverse walls between them often 
remain, and the specimens then present an undulating margin, 
with a short mucronate extension, which is the original wall 
between the marginal reticulations, and which is continuous 
with the striae or fibres which traverse the frond from the 
midrib to the margins. On each side of the basal extremity 
the long setiform fibres extend obliquely forward to the dis- 
tance of half an inch, and between these are two short ter- 
minal ones, like the processes on the sides of the frond. 
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In many specimens the whole exterior reticulate portion is 
removed, leaving the frond with straight or nearly straight 
parallel sides, the long extended midrib above, and the two 
setiform processes from the lower extremity ; while in some 
specimens these parts also are removed. The serratures can- 
not well be determined in any of the numerous individuals 
examined, but they doubtless correspond to the vein-like 
markings of the centre, and the reticulate marginal extension. 

Some specimens indicate that the central portion may be 
finely reticulate, which character, with that of the exterior, 
would be regarded as sufficient to warrant us in refemng it to 
the genus RetioUtes. 

Locality and Formation. — Point L^vy; Hudson River Group. 

Collectors. — J. Richardson, Sir W. E. Logan, James Hall. 

Phyllograptus. 

Among the various forms in this Canadian collection of 
GfraptolitideiB there are several which approach ia general 
form to G, ovattis of Barrande, and G. folium of Hisinger. 
They present however some differences of character, varying 
from broad-oval with the extremities nearly equal, to elongate 
oval or ovate, the apex usually the narrower, but in a few 
instances the base is narrower than the apex. These forms are 
sometimes extremely numerous in the shales, and present on a 
cursory examination a general similarity to the leaves of large 
species of Neuropteris in the shales of the coal measures. 

Instead of the narrow filiform mid-rib represented in the 
figures and descriptions of the authors mentioned, these spe- 
cimens present a broad linear mid-rib continued from the apex 
to the base, and extended beyond the base in a slender filiform 
radicle, usually of no great extent, but in some instances 
nearly half an inch in length. The mid-rib is rarely smooth, 
varying in width, with its margins not often strictly defined. 
In examining a great number of individuals of one species, I 
have discovered that this mid-rib is serrated ; and though for 
the most part the serratures are obscure, they nevertheless 
present all the characteristics which they exhibit in grap- 
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tolites of other forms, in which the branches have been com- 
pressed vertically to the direction of the serratures. 

In this view, the lateral leaf-like portions appear to be ap- 
pendages to the central serrated portion ; but these are never- 
theless denticulate on their margins, ^ and the intermediate 
spaces are well-defined, as if admitting of no communication 
by serratures or cellular openings with the centre. 

In another species the central axis or mid-rib is strong and 
broad, often prominent and distinctly serrate, the edges of the 
interspaces being all broken off as if the extremities had been 
left in the slate cleaved from the surface. At the same time 
the lateral portions are so well preserved as to show distinct 
cellules upon each side. We have therefore three ranges of 
cells visible, the central axis projecting at right angles to the 
two lateral parts. This remarkable feature leads to the infer- 
ence that this graptolite was composed of four semi-elliptical 
parts joined at their straight sides, and projecting rectangularly 
to each other, presenting on each of the four margins a series f, 
of serratures, which penetrating towards the centre, were all 
united in a common canal, and all sustained upon a simple 
radicle. 

In another more elongate form, the specimens examined are 
extremely compressed, and I have not been able to detect ser- 
ratures in the axis, which however is sufficiently wide to admit 
of this feature. 

For these remarkable forms, whether consisting of bilateral 
or quadrilateral foliate expansions, or with two or four series 
of cellules, I propose the name of Phyllograptus, from their 
leaf-like appearance when compressed in the slaty strata. 

It is easy to perceive how bodies formed as these are may 
present different appearances, dependant upon the line of separ- 
ation of the parts by the slaty luminae. When separated 
longitudinally through the centre, the cells of the parts later- 
ally compressed would be seen with the mid-rib not strictly 
defined ; and the bases of the cells of that part vertically com- 
pressed, scarcely or not at all visible. When a small portion 
of the base of that part which is vertically compressed is pre- 
served, the bases of the cells remain and mark the axis. 
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Wben instead of being imbedded so that two parallel sides are 
compressed laterally and the other vertically, the whole frond 
lies in an oblique position, the two adjacent rectangular parts 
are spread open and flattened upon the surface of the slate, the 
specimen then appears as if the cells were conjoined at their 
bases, or as if separated by a filiform mid-rib. An individual 
compressed in this manner and then separated through the 
middle, will present the bases of the two adjacent divisions 
with the cells lying obliquely to the plane of the slaty laminae. 
These and other varieties of appearance are due to the position 
in which the fossil was imbedded, and the direction of the 
cleavage or lamination of the slate. 

PHTLLoaRAPTus. (Ncw Geuus.) 

Description. — Frond consisting of simple, foliate expansions 
celluliferous or serrated upon the two opposite sides ; margins 
with a mucronate extension from each cellule ; or of similar 
foliate forms united rectangularly by their longitudinal axes, 
and furnished on their outer margins with similar cellules or 
serratures, the whole supported on a slender radicle. 

These bodies which usually appear upon the stone in the form 
of simple leaf-like expansions, may possibly have been attached 
in groups to some other support ; but the form of some of 
them, and the character of the projecting radicle at the base, 
indicates that we have the entire frond. These forms furnish 
perhaps the best illustration of all the GraptoUtidea, of the 
lesser development of the cells at the base, and their gradual 
expansion above, until they reach the middle or upper part of 
the frond. Many of them diminish from the centre upwards, 
and rarely the cells are more developed above the centre, re- 
versing the usual form, and leaving the narrower part at the 
base. 

Phtllograptus typus. 

Platb VIII. Fio. 1-11. 

Description. — ^Frond elliptical, elongate-ovate or lanceolate, 
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broad-oval or obovate ; margins ornamented by mncronate 
points ; serratures closely arranged, about twenty-four, rarely 
twenty-two and sometimes twenty-six in an inch, usually 
obscure at the margins ; axis or mid-rib broad, often crenulate 
or serrate ; radicle usually short ; frond robust. 

This species assumes considerable variety of form; and 
from the examination of a few specimens of the extremes 
of the series one might be disposed to regard them as 
distinct species. After examining several hundred indivi- 
duals however, I have not been able to find reliable cha- 
racters in the form, or subordinate parts, to establish specific 
difierences. The individuals figured represent the principal 
varieties noticed, though a greater number of forms might have 
been given. I have not thus far observed forms intermediate 
between the short broad ones and the more elongate oval ones ; 
but it is probable that larger collections will furnish such. 
The number of serratures in entire fronds varies in different in- 
dividuals from twenty-five or twenty-eight to fifty on each 
side, depending on the size and form of the specimen. The 
smallest examined have about twenty-five on each side. 

The specimens* of this species examined are all so much 
compressed that the rectangular arrangement of the parts of 
the frond, as seen in P. ilicifolim^ cannot be shown, the only 
evidence of this character being the serratures along the cen- 
tral axis, which are transverse to those of the two sides. 

Figures 1, 2, 3, 4. Examples of the ordinary forms of this 
species. Fig. 1 shows a smooth axis ; while figures 2, 3 and 4 
show indistinct serratures along the mid-rib. 

Figures 5, 6, 7. Specimens which are more elliptical than 
the ordinary forms ; the mid-rib or axis is well defined, but 
preserves no evidence of serratures. 

Fig. 8. A broad oval form, showing seiratures along the 
'axis. 

Fig. 9. An obovate form, showing serratures along the 
axis. 

Fig. 10. A very large and elongate frond, shewing more 
than fifty serratures on each side ; the central axis shows no 
serratures. 
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Fig. 11. A fragment of slate preserving twelve individuals 
of small size, upon the surface. 

Locality and Formation. — ^Point L^vy ; Hudson River Group 
Collector. — J. Richardson* 

Phtllograptus ilicifolius. 

Description. — ^Frond apparently broadly oval or ovate, witk 
the margin ornamented by mucronate points ; mid-rib or axis 
broad, serrated ; the extension of the serratures broken off in 
the separated laminae of shale 5 radicle short. Serratures from 
thirty to thirty-two in the space of an inch, varying slightly 
with the proportionate length of the frond. 

The form in reality however is that of two broadly oval or 
ovate leaves or fronds, j oined rectangularly at their centres or by 
the longitudinal axis, and in a transverse section presenting a 
regular cruciform figure. The expansions of the two sides, 
which are laterally compressed, show distinct serratures or 
cells with projecting mucronate extensions. Those which are 
vertically compressed have their outer portions broken off in 
the separated laminae of slate, and present the bases of the 
cells, which, having sometimes been filled and distended with 
mineral matter before imbedding, are very conspicuous. In a 
few instances the cells of the lateral portions are filled in the 
same manner, presenting the character of curving, conioal 
tubes, with the broader extremity outwards. 

The condition of preservation in several species examined is 
such as to render unavoidable any other conclusion as to their 
mode of growth than the one I have given above, however 
anomalou$ it may seem. This species differs from P. typm in 
its thicker substance, proportionally shorter and broader form, 
and more closely arranged serratures. 

Locality and Formation. — Point L^vy ; Hudson River Group. 

Collector. — J. Richardson. 

Phtllograptus ANGirsTiFOLitrs. 
Description. — ^Frond elongate-elliptical or elongate-lanceolate, 
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closely serrated ; serratures furnished with mucronate exten- 
sions, about twenty-four in the space of an inch; mid-rib broad, 
smooih; radicle scarcely preserved. 

This species is readily distinguished from either of the pre- 
ceding by its narrow and elongate form. The individuals 
examined are very numerous, but being for the most part 
upon slaty laminae, which are extremely compressed, they 
preserve scarcely any substance ; a mere outline with a more 
brilliant surface being almost the only remaining character by 
which they are recognized. 

The individuals of this species are, in several specimens, 

equally abundant with those of Phyllograptus typus represented 

in pi. 8, fig. 11. The mucronate extensions upon the margins 

of this species are not so abrupt as in P. typits and P. ilicifolius^ 

the substance of the cell-margin being more extended along 

the mucronation. The number of serratures upon each side of 

the frond varies according to the size of the individual, being ordi- 
narily from eleven or twelve to twenty-four, while in a single 

individual of nearly two inches in length there are forty-three 
or forty-four on each side. The mid-rib in this species though 
broad, like those of the preceding species, is not conspicuously 
serrate in any of the specimens examined. This feature how- 
ever may have been obliterated by pressure. 

Locality and Formation. — Point L^vy ; Hudson River Group 

Collector. — J; Bichardson. 

PHTLL0GR4FrUS SIMILIS. 

Description. — ^Frond broad-oval ; margins ornamented by- 
slender, sub-mucronate serratures, which are closely arranged, 
being in the proportion of thirty-two to an inch, usually from 
thirteen to sixteen upon each side; axis disjoined; radicle 
unknown. 

This species exhibits much variety of aspect. The more 
perfect forms are broadly oval, the diameters being about as 
six to seven. The central portion is open and free from any- 
organic substance, as if there had originally been a cavity in 
the place of the longitudinal axis. In other specimens the 
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parts are separated at one extremity, and appear like three or 
four branches closely joined at the other extremity, giving it 
the aspect of a four-branched frond. On examining numerous 
specimens they appear to have been originally arranged like 
the species of this genus already described, with perhaps this 
difference, that the margins of the axial portion were not close- 
ly united, or were quite disjoined along the centre. From the 
equal extremities of the frond, and the almost rectangular 
serratures, conjoined with the very obscure condition of the 
specimens, it has not been possible to determine whether the 
separation of the pari;s at the extremities has taken place at 
the base or the summit. 

This species occurs associated with G. Logani and G. quadr 
ribrachiatus* 

Locdity awdjPormarton.— xPoint L6vy ; Hudson Biver group. 

Collectors, — Sir W. E. Logan and James Hall. 

Besides the forms described in the preceding pages, there 
are several others belonging to the genus Crrapolithus, of which 
I have not specimens in sufficient perfection to furnish a proper 
description ; and there are others which, possessing some abnor- 
mal characters, I hesitate to describe as distinct species, until 
I shall have an opportunity of seeing 'more specimens. 
One of these, having the general character of G. octobrachior 
tusy has but seven branchlets, three from one extremity of 
the vinculum and four from the other, bifurcating as in the 
species named above. The branches, however, are more slen- 
der than in Gf. octobrachiatuSf and it may prove to be a distinct 
species. 

Another form having the general habit of G. Logani has but 
nine branchlets, four from one and five from the other side of 
the vinculum. The exterior side only is visible, and the 
branches being broken off a short distance from the vinculum, 
HO opportunity is offered of examining the serratures. It seems 
quite probable that this may prove a distinct species. 

A single fragment of a ramose form, with two branches like 
Gr. ramosusy of New York, has been observed, but I have not 
thought it desirable to give its characters at present. 
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Among other fonns of the Graptolitidea^ there are at least 
three species of Dktyonemaf which are of common occurrence, 
associated with the Graptolites of Point L^vy. 

The genus Dictyanema was described in the Palaeontology 
of New York, vol. 2, p. 174, from an examination of the broad 
flabelliform or sub-circular expansions of corneous reticulated 
fronds common in the shales of the Niagara group. These forms 
were described as having " the appearance and texture of Grap- 
tolites, to which they were doubtless closely allied," Further 
examinations have demonstrated the truth of this remark in the 
discovery of serratures, like those of Graptolith'usj on the inner 
side of the branchlets of both D, retiformis and D. gracilis. 
The celluliferous side adhering more closely to the stone than 
the opposite, as in Retepora and Fenestellay is much more rarely 
seen than the other. The mode of growth, though probably 
flabelliform in some species, is clearly funnel shaped in D. reti- 
farmisf the serratures being upon the inner side as in Fenestdla. 

The generic characters heretofore given may therefore be 
extended as follows. 

BICTYONEMA. 

Qeneric characters. — ^Frond consisting of flabelliform or fun- 
nel-shaped expansions, (circular from compression) composed 
of slender radiating branches, which frequently bifurcate as 
they recede from the base ; branches and subdivisions united 
laterally by fine transverse dissepiments ; exterior of branches 
strongly striated and often deeply indented ; inner surface 
celluliferous or serrate, as in Qraptolithus.* 

The general aspect of the species of this genus is like that 
of FenesteUut both in the form of the fronds and the bifur- 
cation of the branches. Some of the species have hereto- 

* A paper bj J. W. Salter, S^q., Palosontologiat of the Geological Suryey of 
Great Britain, read before the American Association, for the advancement of 
Science, at the Montreal Meeting, 1857, describes a new genus of the Graptolite 
family under the name of Graptopora. Athough having had no opportunity of 
examining this paper, it appears to me that the forms deecrlbed are true JHctj- 
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fore been referred to that genus, and others to Gorgonia. They 
may be known from either of these genera by the striated and 
serrated corneous skeleton, and absence of round cellules, 
which latter character, with a calcareous frond, marks the Fe- 
nestella. 

Since the essential characters of Dlctyonema, with figures of 
two species, have been given long ago, and their similarity to 
Grraptolites pointed out, I am disposed to retain the name, and 
to describe the Canadian species under that designation. 

There are still two other types in this collection which seem 
to merit generic distinction. One of these consists of imperfect 
branching fronds, the smaller branchlets of which are often 
rigidly divergent from the main branch at an angle of about 
thirty-six degrees. In others the branchlets diverge in a simi- 
lar manner, but are less rigid. Exterior of branches smooth, 
interior surface celluliferous. There are two or three forms of 
this type which I propose to designate as Dendrograptus. 

Another form consists of fronds which are strong stipes near 
the base, and become numerously and irregularly branched, 
ending in a great number of filiform branchlets, one side of 
which is serrated. The general aspect is that of a shrub or tree 
in miniature. For these forms I would propose the generic 
name of Thamnograftus. 

There is also a single species approaching in character to 
that published in the Report of the Fourth Geological District 
of New York as FUicites ? The lateral branchlets are much 
longer, more lax and slender, being in this respect more nearly 
like FUicites gracilis of Shumard, (Geol. Report of Missouri, 
part 2, p. 208, pi. a. fig. 11) but the branchlets in the Canadian 
species are longer and more slender. They have all the same 
general plumose character, and from the well preserved cor- 
neous structure in the Canadian specimens, I regard them as 
belonging to the Graptolitideae, although the celluliferous or 
serrated margins have not been seen. For these forms of Canada, 
New York and Missouri, should they prove generically iden- 
tical, I propose the name of Plumalina, making the FUicites'i 
cited above, the type of the genus with the name of Plumalina 
jplumaria^ while the western species will receive the name of 
JP. gracais. 
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The diflk-like forms which are described in the Palaeontology 
of New York, vol. 1, p. 277, under the name of DiscophyUwrij 
are probably the disks of a species of Ch-aptoUthus with 
numerous branches. One specimen preserves a thick corneous 
substance, which is the exterior surface, while the other pre- 
serves the mould of the opposite side, the radiating impressions 
of which are crenulated. There are no evidences of branches 
extending beyond the margin of the disk. 

We have now so many well-established forms in the family 
Graptoliddea^ that we have the means of comparison with 
other allied families among palaeozoic fossils. 

Although numerous species in this collection are shown to 
be of compound structure, or to consist of fronds composed of 
two or more branches, and many of them originating in, or 
proceeding from a disk of thickened corneous substance, yet 
it is not improbable that there are among true Graptolites 
simple stipes or stems, as all the species have been iisually 
heretofore regarded. I am disposed to believe that those 
Graptolites where the stipe is serrated on the two sides 
(Diplograpsus) may have been simple from the base; and that 
the branching forms having both sides, or one side only of the 
branches serrated, may possibly also have been simple, or 
bearing no more than a single stipe from the radicle. Tlie 
bifurcate appearance at the base of G. bicomis however, offers 
some objections to this view, and these too may have been 
compound, like those which have only one side serrated.. 

The numerous compound forms shown in this collection^ 
and the great variety of combination in the mode of branching, 
induces the belief that all those with a single series of serra- 
tures have been originally composed of two, four, or more 
branches, either diverging from a radicle or connected by a 
viaculum from which the radicle has extended. 

The Phyllograpttis, although apparently an anomalous form, 
is not more so with our present knowledge of the Graptolites 
than G. Logani or Gf. octobrachiaxus would have been consi- 
dered a few years since. 

It is not among the least interesting facts, that we should 
find the Graptolitidea simulating in their mode of growth 
so many of the Palaeozoic Bryozaa. We have Fenestdla 
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represented in Dictyonema^ the ramose forms of IUtep(nu in 
Dendrograptus ; Glaucanome and Ichthyarachis in Plumalina ; 
while the spirally ascending forms figured by Barrande appear 
to simulate in their mode of growth the spiral forms of JPaner 
teUa or Archimedes. 

The forms of Graptolites now known are so numerous as to 
deserve especial considerations in their relations to other groups 
or families of fossil or living forms. They have been referred 
to the Radiata and to the Bryozoa. They were all originally 
composed of a thin corneous film which enclosed the bodies 
of the animals inhabiting the cells, and formed the general 
canal or source of communication along the axis. The sub- 
stance of the Graptolites was then unlike that of the Radiata 
of the same geological age ; the sub-divisions are in twos, or 
some multiple of two, except in a few instances which appear 
to be abnormal developments ; and when the sub-divisions 
are irregular there is far less similarity VTith Radiata. 

From all Palaeozoic Bryozoa the Graptolites differ essentially 
in the form and arrangements of the cellules, and the nature of 
the substance and structure of the skeleton ; and simulate only 
the general forms of Bryozoan genera. 

JAMES HALL. 
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Montreal, 1*^ March, 1858. 
Sib, 

During the time which elapsed between the date of my 
last report and the 1st of last September, I was principally 
employed in the arrangement of the Museum, a work which 
had then become sufficiently advanced to permit of my taking 
the field for the remainder of the season. Under your instruc- 
tions therefore, I ascended th« Ottawa and Bonne-chere rivers, 
for the purpose of collecting specimens and investigating some 
points bearing upon the grouping of the organic remains in 
the Black River and Trenton limestones, as well as noting 
the distribution of these formations wherever they might be 
met with in the district to be examined. 

Having proceeded up the Bonnc-chere to the village of Egan- 
ville, I there engaged Mr. J. McMuUen, whose extensive know- 
ledge of the geographical features of that region I found would 
be of much service, to accompany me for a few days. At the 
lumbering depot of Messrs, Egan & Co. we procured a supply 
of provisions, and Messrs M. & J. Hickey obligingly furnished 
us with camping utensils. I then visited Lake Clear, in the 
newly surveyed township of Sebastopol, and was engaged in 
that neighbourhood seven days. During my examinations, I 
received much information from T. P. French, Esq., the Go- 
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vernmeDt agent for the settlement of the Crown lands upon 
the Opeongo road. Mr. French hospitably entertained us for 
two nights, and did all in his power to further the objects 
which I had in view. 

After leaving Lake Clear I returned to Eganville, and as- 
cended the river to Golden Lake, the shores of which I 
examined, and then made an excursion from the south side 
through the woods nearly to the hills presently to be mentioned. 
I then returned to the Fourth Chute, and was fortunate in 
arriving there at a time when the channel of the river was laid 
nearly dry in consequence of the water being cut off by the 
closing of the feeding apparatus of the slide at the foot of Mud 
lake. I had made arrangements to have this effected, but as 
, it was also required by the workmen engaged in the construc- 
tion of a bridge at Eganville, the water was shut off without 
being done on my account. 

After examining the section at the Fourth Chute, and making 
a collection of fossils, I returned to Montreal. The following 
are the observations made during this expedition ; 

Lake Clear. 

This lake is about six miles in length, and extends diagon- 
ally nearly across the northern half of the township of Sebas- 
topol, its direction being about W.N.W. and E.S.E. It is of 
an oblong-oval shape, and three miles across in its widest part 
There are fifteen small islands in it, lying principally at the 
south-east end. The south shore rises with a somewhat rapidly 
increasing slope from the water's edge, until it attains a height 
of from one hundred to three hundred feet. Viewed from the 
north shore this high land appears to be a ridge of hills or 
rmountains, but on crossing over it is found not to be too steep 
towards the lake to interfere materially with cultivation, and 
accordingly several good farms have been there commenced. 
The timber is principally hardwood on the south and east 
shores, but on the north and east spruce and pine. 

On the north side there are several smaller lakes connected 
with the principal one by small creeks. In these I found that 
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extensive deposits of shell marl were in the progress of accu- 
mulation* The fresh water moUusca from whose shells these 
valuable deposits are being formed, I ascertained to be Physa 
heUrostraphq, {^^j)y Planorbis campamdatus (Say), P. hkarinatm 
(Rackett), Paludina decisa (Say), and Cyclas orbicidaris ? (Say). 
There were also two species of Naiades, the widely distributed 
Unio complanatus (Lea), and Anodon fluviatUis (Lea). While 
coasting round the lake I saw hundreds of these two, but none 
of the others so common in the Ottawa. The same fact was 
observed with respect to their distribution in Golden Lake, 
but at the Fourth Chute of the Bonne-chere, Margaritana mar- 
ginata (Lea), and M. rugosa (Lea), were seen. 

The marl however consists almost altoerether' of the shells 
of the species of gasteropoda above mentioned, and as the 
living specimens do not appear to be more numerous in the 
lake than they are upon the shores of some of the rivers of 
the country, it must have required a great length of time for 
their remains to accumulate to the depth of several feet, which 
is often attained by these beds of marl. 

The lake abounds with fish, the most abundant species 
being the Perch, Percajlavescena {GuYier), the Sun-fish, Pomotis 
vulgaris (Cuvier), the Rock-bass, CentrarchtLs csnjem (Cuvier), 
the Pike, "Esox reticukutcs (Lesueur), and the Salmon-trout, 
Saimo namaycush (Pennant). This latter species during the 
spring and summer months, according to the information I 
received from the settlers, retires to the deepest parts of the 
lake, and is rarely seen in shallow waters, but in' the month 
of October it appears upon the shoals in vast numbers, the 
bottom being sometimes literally covered with them. They 
are then easily captured, and in such quantities that one of the 
inhabitants is in the habit of feeding his pigs with them. The 
method of taking them is by spearing at night from a canoe, 
the light used being a torch of the roots of the pitch pine or 
the bark of the white birch. Several barrels have been taken 
in one night by a single party. 

The formations observed in the neighbourhood of Lake Clear 
are the Laurentian and Trenton. The former occupies the 
whole of the north and east shores, and a portion of the south 
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dbore ; all the islands consist of Laarentian rocks. The 
Opeonga road runs nearly parallel with the lake, at a distance 
of from half a mile to one mile and a-half from the south shore. 
Following this road through the township of Sebastopol, nu- 
merous exposures of gneiss were observed, but no Silurian 
limestones except in scattered blocks, which by their included 
fossils were ascertained to have been in general derived from 
some deposit of the age of the Black River. At Eganville, 
distant about ten miles, there is, as stated in former reports, an 
outlier of this rock, but it is situated at a level three hun- 
dred feet below some of the hills upon which these boulders 
are now found. If they have been derived from this outlier, 
this locality affords a good example of the transport of boul- 
ders from a lower to a higher level. 

The rock exposed on the road consists of different varieties 
of gneiss, with no crystalline limestone except in one locality, 
lot 53, where a one-foot bed was seen. The gneiss in 
liumerous places where I examined it has a dip of about 45^ 
towards the north-east. This appears to be the prevailing 
dip from Renfrew to Golden Lake, a distance of forty miles. 
White crystalline limestone occurs at the south east end of 
the lake, but in no great quantity. It is there interstratified 
with the gneissoid rocks. 

In order to ascertain the distribution of the Silurian lime- 
stone mentioned in Mr. Murray*s Report of 1853, 1 coasted 
along the south shore of the lake in a canoe, starting from lot 
No. 49 which is occupied by Mr. French. The whole of the 
shore east of this point is occupied by the Laurentian forma- 
tion. Proceeding westerly no exposures of rock in place were 
:8een until at the distance of about one mile from lot No. 49, 
I found ttte Trenton limestone at the water's edge. There were 
only two beds visible, each about six inches in thickness. 
Half a mile further west another small exposure was found, 
which like the former, is at the water's edge. The only fossils 
seen were Strophomena alternata (Conrad), Leptcevu sericea 
(Sowerby), and Pleurotomeria umbUicata^ (Hall). Further on 
ill the same direction on lot No. 16 in the tenth range, at 
Michael Mulroy's clearing, the same rock occurs in place at 
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the water's edge. The shore here rises to the height of eighty 
feet, and is no doubt an ancient cliff of Trenton limestone, as 
the whole face of the hill is a mass of angular fragments of 
that rock. The fossils are Petraia comicuium (Hall), 
Montictdipora dendrosa (Billings), LeptiBna sericea (Sowerby), 
Straphamena (dtemata (Conrad), Orthis testvdinaria (Dalman), 
BeUerophan bUobatua (Sowerby), Murchisonia beUicincta (Hall), 
Pleurotomaria umbUicaia (Hall), Oncoceris canstrictum (Hall), 
Asaphus gigcLs (Dekay), IUobuvs , Heterocritms CanadenM 

(Billings.) 

With a view of ascertaining how far the limestone might 
extend back from the lake I ascended the hill and proceeded 
in a southerly direction. At the distance of about four hundred 
yards from the shore there is a terrace of drift, the top of which 
is estimated to be one hundred and fifty feet above the first 
terrace. Then succeeds a flat space, with but a gentle rise 
for five hundred paces, when we come to a cliff of gneiss 
running parallel with the lake. This cliff is a portion of the 
ridge of hills which runs the whole length of the lake, and is 
continued further on in the same direction beyond Golden 
Lake. No limestone was found west of Mulroy's clearing 
on the lake shore, the land at that end being low and exhibiting 
no exposures of rocks of any kind. 

It appears therefore to be quite certain that the fossiliferous 
rocks at Lake Clear are confined to a narrow strip, not more 
than five hundred yards in width, extending along the south 
shore from within a mile of lot. No. 49, westerly. 

But, although on the south shore its limits are thus confined, 
there can be but little doubt that the limestone underlies 
the flat land at the west end of the lake, and extends three or 
four miles further. Li that direction I found the land in many 
places covered with fragments of the rock, and on lot No. 7 
in the fourteenth concession, occupied by John Eyan, there 
is a small exposure which appears to be at the base of the 
Trenton. The fossils are Monticulipora petropolitana (Pander), 
Orthis tricenaria (Hall), Strophomena altemata (Conrad), 8. 
JUHiuxta (Hall). Beyond this point no other exposure of the 
rock could be found. 
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At Golden Lake there are some indications of Silurian fod^s 
at a point on the north shore about two miles west of Mr. 
Thomas's house, which is situated at the eastern extremity of 
the lake. Fragments of an argillaceous limestone are ther« 
seen abundantly along the shore, presenting all the characters 
of having been derived from underlying beds, and I was in- 
formed that in low water, about half a mile from the shore 
opposite this point, the bottom can be seen to be composed of the 
same material. It resembles some of the beds of the C9iazy, 
and probably forms the bottom of much of the lake. Else^ 
where the shores and surrounding lands are all of the Lauren- 
tian formation wherever rock can be seen in place. The ridge 
of high land which passes along the south of Lake Clear mn» 
also past the south side of Golden Lake, but at the distance 
of about four miles from the shore. The intervening space is 
partly swampy land, and in part, consists of low hills of gneiss 
for at least two miles, which is as far as Z proceeded in that 
direction. 

The Fauna of the Black River Limestone of Canada compared 
with that of the same formation in the State of New York. 

While preparing the first volume of the Palaeontology of 
New York, Professor Hall found that in the Potsdam sand- 
stone three species were then known, which were strictly con- 
fined to that formation. The several species of Protichnites 
published by yourself and Professor R. Owen of London in 
the Journal of the Geological Society, have as yet only been 
seen in the same rocks. 

In the Calciferous sand-rock Professor Hall found thirteen 
species, only one of which passed upwards into succeeding 
strata ; in the Chazy limestone forty-five species, all except 
one confined to this rock ; in the Bird*s-eye limestone nineteen, 
one of these passing upwards. In the Black River limestone 
thirteen, and out of these three were also found in the Trenton 
limestone. 

Out of the seventy-seven species found in the Chazy, Bird's- 
eye and Black River limestones, only three pass the line be- 
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tween the last-mentioned and the Trenton in the State of New 
York. These formations have been therefore very properly 
described as almost totally distinct from each other in that 
country. In Canada, however, the case is very different. 
The discovery of the connection between the Black Eiver 
and Trenton limestones was first made by yourself, and 
communicated to the British Association at their meeting, 
held at Ipswich in July, 1851. On that occasion Mr. 
Salter, Palaeontologist to the Geological Survey of Great Bri- 
tain, also read a paper on the fossils collected at Pauquette's 
Rapids on the Ottawa, which confirmed your previously ex- 
pressed views. Since that time a great deal of additional evi- 
dence has been accumulated, and one of the objects of my 
visit to the Bonne-chere was to ascertain if the same intermin- 
gling of the fossils could be observed in the exposures of the 
rock on that river. 

The locality most specially examined is at the Fourth 
Chute, near Mr. C. Merrick's mill, where Mr. Murray measured 
the section published in his report for 1854, pages 96 and 97. 
The strata of limestone and shale there exposed are in all forty- 
six feet in thickness and well charged with fossils. The lowest 
bed visible at low-water mark on the south side of the stream 
at the foot of the timber slide, holds Coltmnaria aheohxta^ 
Stramatocerivm rugomm, Ormocercbs tentdfilunif and Orthoceras 
muUitubuleUum of the Black River limestone. This bed is 
continued across the channel and forms the base of the cliff 
on the North side opposite the foot of the slide. From this 
level up to the mouth of the cave through which the water 
ftows to Mr. Merrick's mill there are] about thirty-five feet in 
thickness of shales and limestone in which the following species 
of fossils occur. 

1. CcUumnaria aiveolcUa (Goldfuss). Black River. 

2. StroTnatocerium rugosum, (Hall). Black River. 

3. Montiadipora dendrosa (Billings). Trenton. 

4. Glyptocrintu priacus (BUlinga). 

6. Columns of Thy$anocrimu, 

6. Orthis gibbosa? (Billings). 

7. tnsculpta (Hall). Trenton. 

8. trieenoria (Conrad). Trenton. 
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9. StropkomefM dltemata (Oonrad). Trenton. 

10. BhynconeUa increbescetii (Hall). Trenton. 

11. bUulcataf (Emmons). Trenton. 

12. Eichwcddia tubtrigonaXis^ (Billings). 

13. Vanuxemia incorutanSy (Billings). 

14. Cyrtodonta Canadensis^* (Billings). 

15. Raphistoma staminea (Hall). Chazy. 

16. PUurotomaria subconica (Hall). Trenton. 

17. umbUicata : . . . . (Hall). Trenton. 

18. MurckUonia gracilis (Hall). Trenton. 

19. .--^ bicincta (Hall). Trenton. 

20. verUricosa (Hall). Trenton. 

21. perangulata (Hall). Birdseye. 

22. Subulites eUmgatus (Emmons). Trenton. 

23. Orthoceras bilineatum (Hall). Trenton. 

24. — ^_- multitubtUatumj (Hall). Black River. 

25. tenuiJUumy (Hall). Black River. 

26. Illaenus arcturus (Hall). Ghazy. 

27. Phacops calHcephaluSj (Hall). Trenton. 

28. Cheirurtu pleurexanihemtUj (Green). Trenton. 

29. Jtcidaspis ? spiniger (Hall). Trenton. 

In the above list all the species marked Chazy, Birdseye or 
Black River, are confined to these formations in the State of 
New York with the exceptions of Pleurotomaria umMlicata and 
Montf£idipora dendrosa. The former occurs in both the Bird- 
seye and Trenton in New York, and the latter which is the 
same as the branched form of Chcetetes lycoperdon ranges from 
the Calciferous upward, perhaps to the Upper Silurian. Those 
marked Trenton do not occur below that formation in New York, 
although some of them are found in higher groups. The new 
species in the above list have been seen in Canada in the Black 
River only. The list contains sixteen Trenton limestone species, 
four of the Black River, one of the Birdseye, and two of the 
Chazy, besides three new species as yet confined to the Black 
River and one, Glyptocrirms prisctis, which occurs also in the 
Trenton. The columns of Thysanocrinus appear to be those of 
T. pyriformis. 

Orthis gibbosa is a species described by me under that name 
in last year's Report, but having since received from Dr. Shu- 
mand a very perfect specimen of O. subcequata (Conrad) from 
the Hudson River group at Cincinnati, I find upon compari- 
son that the two forms are almost identical, and I have there- 
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fore marked it doubtful. I have never seen it in the Trenton. 

Ortkis inscidpta. — The specimens are in no respect distinguish- 
able from those of the Hudson Elver group, except that the 
dorsal valve exhibits a slight mesial depression. It occurs in 
the Trenton in Canada. 

Raphistomea staminea. — The specimens vary much in the 
proportional depth and breadth as well as in the amount of 
the elevation of the spire and sharpness of the outer edge. 

There are several species of Bryozoa, one of which appears 
to be Stictoporafenestrata of the Chazy and another S. ramosa. 

From the mouth of the cave up to the top of the section, 
there is, including the large flat exposure above the bridge, a 
thickness of about twelve feet consisting of limestones and 
shales. In this part of the section the fossils are more nume- 
rous and their state of preservation h precisely that exhibited 
by :pecimens collected at Pauquettes Rapids and Lake St. John. 
The grouping of the species is also the same as at Pauquettes 
Eapids. Above the bridge on the shore of the river and in 
»the neighbouring fields a large proportion of all the species 
that have been found in the Black River in Canada were 
either collected or observed in place. As they will all be 
given in the next list it is not necessary to enumerate them 
separately, and I shall not therefore designate them here. 

It would be very difficult to decide by mere fossil evidence 
whether the rocks at this locality should be classified as be- 
longing to the Trenton limestone, or to the Black River for- 
mation. If we call them Trenton, then we must suppose that 
the fauna of the Black River age, after becoming extinct in 
other places, lingered on for a while in this spot, until the 
Trenton period had become well advanced. But if these 
rocks are to be called Black River, then the Trenton species 
were introduced here in advance of the period usually assigned 
for their appearance in the Silurian seas. Such would be the 
only explanation that could be given, if the line between- 
these foiTOations so strongly defined in New York, is to be 
regarded as a good natural horizon of separation. If on the 
other hand, it be granted that the Black River and Trenton 
fossils constitute but one zoological group, then of course, a 
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great portioQ of the difficulty would be removed, the only 
question remaining being to decide upon a name for the 
formation. 

The following is a list of fossils found in the beds which 
hold the characteristic species of the Black River limestone in 
Canada, all new forms not known to occur in the Trenton, and 
all species not clearly identified being excluded. A list shew- 
ing the number of Trenton species which occur in the Chazy 
is in preparation. 

1 Signifies common, 1 1 abundant. 

Position in New 
York, 

I. Tetradium cellulosum! ! (Hall sp.) This is the Pkytopsis 

ceUulosum of the Paleontology of New York. Professor 

Safford has shewn that these species belong to the Genus 

Tetradum of Dana; 7. ^ro^um (Safford) of the Lower 

Silurian of Tennessee is closely allied ,to ours, and I 

should not be surprised if it should be found identical. Birdseye. 

[See Safford's paper on Tetradium^ SiUinan't Joumalj 

2d series, toI. 22, page 236.] 

2. Columnaria alveolata (Goldfuss) Black River^ 

3. Monticulipora dendrosa (Billings) Trenton. 

4. Petraia profunda f (Hall sp.) Black River. 

5. c omiculum I (Hall sp.) Trenton. 

6. Reeeptaculitet occidtntalu ! (Salter) Trenton. 

7. Stromatocerium rugotum (Hall) j luck Rir"^ 

8. Glyptocrinus priseiu (Billings). This species is not reported 

as occuring in New York. The only perfect head was 
found by myself in the mouth of the cave in the Bonne- 
chere section several years ago. I have ascertained its 
existence in the Trenton in Canada. 

9. Sirophonuna alterfuUa (Gourad) Trenton. 

10. fiMexta !! (Hall) Trenton. 

II. Leptana sericea (Sowerby) Trenton. 

12. Orthis testudinaria (Dalman) Trenton. 

13. gibbosa ? (Billings) 

14. insculpta ! (Hall) Trenton. 

15. t ricenaria (Conrad) Trenton. 

16. Rhynconella increbescens ! (Hall) Trenton. 

lY. recurviroitra I (Hall) Trenton. 

18. bisukakk (Bmmons), Trenton. 

19. Ctenodonia levata (Hall) Trenton. 

20. n asuta ! ! (Hall) Trenton. 

21. gibbosa (Hall) Trenton. 

22. dubia !! -(Hall) Trenton. 

88. EwmphaXus uMangulatm ! I (Hall) Calciferoas« 
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This Bp«eles occurs in the Oalciferons sandrock, Black Rirer as^ 
Trenton limeBtones in Canada. 

24. MaphUtoma $taminea (Hall) Ohasj. 

26. Maelurea Logani (Salter), 

26. Pleurotomaria UnticulaHsl (Hall), Trenton. 

21 rotulMes (Hall), Trenton. 

28. umhUicAtall..., (Hall), Trenton. 

Occurs also in theBlack River in New York. 

29. iuhconica /..... (Hall), Trenton. 

30. Mvrchitonia bicincta ! (Hall), Trenton. 

31. triearinata ! .(Hall), Trenton. 

32. ventrieoiat (Hall), Birdsey^. 

Occurs in the Trenton in Oanada. 

33. p erangulata (Hall), Birdseye. 

34. bellicincta! (Hall), Trenton. 

35. gracUU! ! (Hall), Trenton. 

36. wubfunformU (Hall), Trenton. 

37. Subuliteielongatw ! , (Emmons), Trenton. 

38. BeUerophon stUcatinus ! (Emmons), Ghazj. 

39. roiundatui! (Hall), Chazy. 

40. bUobattu ! (Sowerby), Trenton. 

41. expannu ! (Hall), Trenton. 

42. _^ bidorsaius I (Hall), Trenton. 

43. punctifrons ! (Emmons), Trenton. 

44. Crytolites compresaus (Conrad Sp.), Trenton. 

45. Orthoceras (Ormoeeras) tenuiJUum (Hall), Black Rirer. 

46. m idticameratum (Conrad), Birdseye. 

4Y. ' r €cticameraium (Hall), Birdseye. 

48. f usiforme (Hall), Birdseye. 

49. arcuoUratum !! (Hall), Trenton. 

60. bilvneatum I • . (Hall), Trenton. 

61. ' aneUwn ! (Conrad), Trenton. 

62. ■' amplicameratum^ (Hall), Trenton. 

53. strigatum (Hall), Trenton. 

54. laqueatum (Hall), Trenton. 

65. Mlumettenie ! (Billings), Trenton. 

66. Ottawaerue II ., (Billings), Trenton. 

57. • hastatum ! (Billings), Trenton. 

68. ■ decrescent f (Billings), Trentofi. 

59. Huronense I (Billings), Trenton. 

The five last mentioned species are common in the 

Trenton and Black Riyer in Canada and O. AtUmeUente 
is also found in the Chaey sandstone at Aybner and 
Hawkesbury. 

60. GhmioeetM ancept (Hall), Black Rtver. 

61. Orthoceras suhcentrale (Hall), Black Riyer. 

62. longisiimum (Hall), Black Rirer. 

68. ^mtMitvhultawn (Hall), Black mnt. 
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64. ■ onnulahm ' (Hall), Trenton. 

65« Oncoetras comtrictum ! (Hall), Trenton. 

66. Cyrtoceras annulatum (Hall), Trenton. 

67. macroitomum (Hall), Trenton. 

68. multicameratum (Hall), Birdseye. 

69. LUuite$ undcUtu (Emmons), Black Riyefr. 

70. Asaphus extant (Hall), Birdseye. 

71. lUanut arcturus ! ! (Hall), Ghazy. 

72. Ceraurut pleurexanthemus (Green), Trenton. 

73. Phaeopt callicephalus (Hall), Trenton. 

74. Ulaenu* ovatus ! (Conrad), Trenton. 

75. Acidaapul spiniger « (Hall), Trenton. 

In the above list we have sixteen species given as occur- 
ring in the Birdseye or Black River limestones of New York, 
forty-four of the Trenton, four of the Chazy and one of the 
Calciferous. (There are six new species known to occur in 
both Black River and Trenton in Canada and two only known 
in the Black River.) Out of seventy-five species, fifty-two 
are common to the two formations. Besides these there are 
about thirty others known to pass from the Black River into 
the Trenton, part of which are new and undescribed, while 
the others appear to be the same as some of those figured in 
the first volume of the Palaeontology of New York. 

On the other hand however, we have about eighty species 
of Echinodermata, consisting of CystidecBf Crinoideos and Asteri- 
decB in the Trenton, not yet found in the Black River. As 
these fossils however are thought to have a very limited 
vertical range they do not materially afiect the main question, 
whether the Black River and Trenton limestones were deposited 
during a period in which the bulk of the fauna remained 
unchanged, and in which there occurred no catastrophe such as 
an almost total destruction of life, immediately followed by a 
new creation. 

The Fauna of the Black River Limestone of Canada compared with 

that of the Lower Silurian of Tennessee. 

The lists of fossils published by Professor Safford of Tennes- 
see bear directly upon this subject, and as they may be of 
seryice to those studying geology in Canada, I beg to transcribe 
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them into this report.* The Lower Silurian limestones of 
Middle Tennessee are about five hundred feet thick and are 
divided into two principal groups. 

1. The Stones River Gtroup from 240 to 260 feet in thick- 
ness. This division corresponds to the Black River and 
Trenton formations of Canada. 

The lowest seventy-five feet of this formation consists of 
*' blue and brownish-blue limestones, mostly fine grained and 
thick bedded, some of the strata of which abound in dark flinty 
layers." They are called the Stones River heds^ and contain the 
following fossils : — 

1. StrotMiocerium rugosum (Hall), Black River. 

2. OrthU bellarugosa (Conrad), Trenton. 

3. Mrypa kemiplicata (Hall), Trenton. 

4. " recurvirostra ? (Hall), 

5. Lepttena incrassata. 

6. Pleurotomaria umbUicata (Hall), Black Rirer k Trenton. 

7. Gonioceroi anceps - (Hall), Black Rlrer. 

8. jictinoceras tenuifilum (Hall), Black Riyer. 

Excluding the doubtful forms, there are in this list three 
Black River species, two Trenton, and one which is both Black 
River and Trenton.. They are all found in the Black River in 
Canada. 

Above these beds Professor Safibrd says there are from fifty 
to sixty feet of thin bedded " sky-blue layers, sometimes sepa- 
rated by seams of argillaceous matter." They are " coarsely 
crystalline and abound in calcareous remains." The fossils 
are: — 

1. Chatetetj new species 1 1 allied to Lycoperdon. 

2. " ? new species. 

3. Trematoporaj two new species. 

4. Stictopora! I four or five new species. 

5. Retepora fenestrata (Hall), Chasj. 

6. EscharoporUf new species. 

7. GraptolUhua amplexicauli$ (Hall), Trenton. 

8. Schizocrinuif new species. 

* The Silurian Batin of Middle Tennessee^ with notices of the Strata surround 
ing it ; bj James M. Saffbrd, A.M., Prof, of Ghemistrj and Qeologj, Cumber- 
land University, Lebanon, Tenn. Silliman's American Journal of Science, Vol. 
xU., 2nd series, page 362. 
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f. Dragmiwt of a cyttidean^ new genut. 

10. " of a SpkaronUBj new species. 

11. Stenu of Cyitidea. 

12. Ltpt€tnavncr<utatat ! (Hall), Ohtizy. 

13. " «mcea - (Sowerby), Trenton. 

14. « /IW««*o (Hall), Trenton. 

15. '' three species, new and nndetermined. 

16. Orthu deJUcta I ! (Conrad), Trenton. 

It. '' tvbttquata ! ! (Conrad), Trenton. 

18. << perv€ta (Conrad), Trenton. 

10. «< tricenaria! (Conrad), Trenton. 

20. " belldrugota (Conrad), • Trenton. 

21. " 7 allied to O. dUparalU. 

22. witrypaincrebeKem? 

23. — — allied to ji. recurvirottra, 

24. jimbonychia amygdalina (Hall), Trenton. 

26. " obtu9a (Hall), Trenton. 

28. Edmondia ventrieoia (Hall), Trenton. 

27. Maclurca magna (Lesuenr), Chazy. 

28. PUurotomaria umbilicaia (Hall), Trenton*^ Black River. 

29 ■' subconica (Hall), Trenton. 

30. ■ leniicularU (Sowerbj), Trenton. 

31. SvbtUites elongatus ! (Enunons), Trenton. 

32. BoiopeOf new species. 

33. it 7 allied to H. obli^ua. 

34. Murchisonia bieincta ! , . . . (Hall), Trenton. 

35. Cyrtolites compressus (Conrad), Trenton. 

30. Bucania bidorsata (Hall), Trenton. 

3*i. expanta (Hall), Trenton. 

38. CarinaropHsj new species. 

39. Endoceroi proteiforme I (Hall), Trenton. 

40. new species. 

41. Orlhoceras funform ! (HaH), INack River. 

42. ■ multicameratuml 

43. ............ undtdostratuml % 

44. Jtctinoceroi tenuiJUum I (Hall), Blaok RiTer. 

45. Gonioceras anceps (Hall), Black River. 

46. Oncoceriu constrictum (Hall), Trenton. 

47. Lituites f new species. 

48. Cyrtoeeras, allied to arcnatam k (Hall). 

49. Cytherinafahtditet ! ! ! (Conrad). 

50. Ceraurut plevrtMordhemui (Oreen), Trenton. 

51. Calymene Blumenbachii ! t Trenton. 

52. lUaenus ovattu , (Conrad), Trenton. 

53. species? 

54. Pkacopt calliceph(flii$ (&all), Trehtton. 

55. IsoUhu mtgiitot, 

56. TaUofI4cha$. 
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This list contains three Chazy species, three Black Eiver 
species, twenty-four Trenton species, and one common to the 
Black River and Trenton. 

There are eight Trenton species which have not yet been 
found in the Black River in Canada, but in Canada we have 
in this rock twenty-eight Trenton species not given in these 
lists as occurring in Tennessee. 

This last list contains the fossils of that part of the Stones- 
River group which Prof. Safford calls the Lower Lebanon lime- 
stone. The next beds in the ascending order called the Upper 
Lebanon limestone^ are from one hundred and ten to one hun- 
dred and thirty feet thick, consisting of brownish-blue thick- 
bedded strata, with about twenty feet of thin beds interstrati- 
fied occasionally with seams, and rarely beds of clay. Fossils 
are not very abundant, but "the middle portion of the member 
is everywhere characterised by groups of silicified Columnaria 
alveolata^ Streptelasma profunda (Hall), and the rough spherical 
masses of Stromatoceriiim rugosum, to which we may add Actino- 
ceras tenuifilumJ^ The following species occur in this group : — 

1. Stromatocerium rugosum ! ! Hall. 

2. Columnaria alveolata / /. Goldfuss. 

3. Miroceriumj new species. 

4. Chatetes lycoperdon ? Say. 

5. '' columnaria Hall. 

6. Streptelasma profunda Hall. 

7. Clathropora, species undescribed. 

8. Stictopora^ two new species. 

9. Atrypa recurvirostra '. Hall. 

10. Leptcena filitexta Hall. 

11. Pleurotomxiria rotuloides Hall. 

12. subconica Hall. 

13. Murchisonia hicincta j HalL 

14. Actinoceraa tenuifilum ! ! 

15. Orthoceras anellum ? 

16. — — — multicameratum ? 

It is evident from this list and from the remarks of Professor 
Safford, that the Upper Lebanon rocks are more strongly 
marked with a Black River fauna than the Lower Lebtmon 
formation, while the latter is characterized principally by 
Trenton species. In fact we have here a Trenton formation 

L 
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lying below a group of rocks which in Caxiada or New York 
would be called Black Biver, provided we are to designate as 
such all rocks holding Columnaria alveolata and StromcUoceritm 
rugosum. 

Such groupings as these show the immense importance of 
obtaining many other lists of fossils from localities widely 
separated from those already examined. Otherwise in map* 
ping a new country, large tracts may receive a colour that 
must be afterwards removed. 

But although there is in Canada thiis intermingling of 
forms characteristic of the two groups, there has, thus far, 
been no confusion, because in all instances where the tran- 
sition can be observed, the Black River strata pass upwards 
into a group three hundred or more feet in thickness, exclu- 
sively charged with Trenton forms. It is easy therefore 
to determine which is the lower or upper part of the group, 
even should the Black Biver and Trenton be regarded as 
characterised in a general way by the same fauna. la Ten- 
nessee, on the other hand, the Trenton limestone appears 
either not to have been deposited, or if deposited at all it was 
during the Black Biver period, because the Upper Lebanon 
formation is followed immediately by strata charged with 
fossils of the Hudson Biver age. 

Galt Limestone, Onondago and Coeniferous Limb- 
stones, Ac. 

On the 9th October last I left Montreal for the purpose of 
examining the limestones in Western Canada, in which work 
I was engaged until the middle of November. The weather, 
during a part of the time, was very unfavourable, and I did 
not accomplish all the objects I had in view. I spent one 
week in the neighbourhood of Trenton, Belleville, and Shan- 
nonville, in the County of Hastings, collecting fossils, and tiien 
proceeded by the Grand Trunk Bailway to Guelph and Gait, 
thence to Dundas, Hamilton, Thorold, Port Colborne and 
Cayuga. In all these places I made coUectioBS, but as a great 
many of the species are either new, undescribcid, or difficult 



163 

of determination without comparison with European speci* 
mens, it is thought advisable not to report upon them until 
they ^hall have been further examined. 

The principal object of the expedition being to examine 
the organic remains of the country, not much attentton was 
given to physical geology. Of the facts observed the follow- 
ing are some of the most important. 

Rocks at Port Colbome.-^The Welland Canal as it approaches 
Lake Erie has a direction nearly north and south for a distance 
of seven miles before it reaches the turn near Port Colborne, 
called Rama's Bend. Throughout this distance it has x been 
excavated in a level clay country, ^no rock cuttings having 
occured in the construction of the work. At Kama's Bend, 
which is about two miles distant from the Lake, the first rocks 
were met with. On the east side, opposite the bend, the land 
rises fifteen or twenty feet above the level of the canal, and 
displays several quarries of an impure nodular limestone, 
with a few fossils in the face of the sl6pe. In the banks of 
the canal no exposure of rock is to be seen above the level of 
the water. Between Kama's Bend and the railway, a distance 
of about a mile-and-a^-half, there are large quantities of rock 
among the material thrown out of the excavation and placed 
on the west bank of the canal. Upon inquiry I found that 
this bad been taken from a cutting through the rock to a 
depth amounting on an average to fifteen feet. The fossils 
and the nature of the rock shew that this excavation has 
been made through strata which form the junction between 
the Onondaga Salt Q-roup and the Onondaga and Comiferous 
Limestones. As however the strata were altogether beneath 
the water at the time of my visit, the only opinion which I 
could form as to their character was necessarily based upon 
the examination of the debris upon the shore. 

At Rama's Bend this consists of three kinds of rock, a blue 
stone with numerous irregular cavities. Proceeding towards 
the lake from this point in the first hundred yards, we find 
fthale, a light drab water ? limestone, and a dark drab lime- 
among the debris blocks of rock holding small masses of snowy 
gypsum. At the end of 200 yards the shales disappear. The 



164 

dark coloured limestone disappears at 350 yards, but the porotis 
limestone with gypsum continues, with some limestone holding 
silicious nodules. At 800 yards from the bend, all the roc^ dis- 
appears, and the debris consists only of blue clay. At 1560 yards 
from th« bend the rock is again heaped up on the bank, and con- 
sists of the same materials as before, with the addition of some 
thick beds holding numerous corals of species identical with 
those of the corniferous limestone. 

The shales and limestone holding the gypsum belong no 
doubt to the upper part of the Onondaga Salt Grroup, and as 
the fossiliferous limestone evidently succeeds it, or reposes up- 
on it in the cutting in the canal, it follows that the Oriskany 
sandstone is absent at this locality. 

Being desirous'of ascertaining whether the same succession 
could be found in the tract lying between the Welland canal 
and the Niagara river, I went to Fort Erie and after proceed- 
ing down the river about two miles made an excursion 
westerly until I found an escarpment of the water-lime on 
lot No. 5, in the 10th concession of Bertie. This outcrop 
strikes directly for Port Colborne and is no doubt the same as 
that which crosses the canal at Rama's bend ; I followed it 
four miles and was informed that it could be traced continu- 
ously for fourteen miles in a line parallel with the lake shore 
and distant from it two to three miles. 

After leaving Port Colborne, I proceeded to Cayuga in the 
County of Haldimand and spent a week in that neighbourhood. 
The country is in general covered with drift clay and there are 
few good exposures of fossiliferous rocks. The most interest- 
ing is a tract of the Oriskany sandstone situated on the town 
line between Oneida and Cajruga, formerly noticed by Mr. 
Murray. This rock I found to be abundantly stored with the 
characteristic fossils of the formation. The extent of the 
exposure has since my visit been ascertained by Mr. J.DeCew, 
D. P. L. S., of Decewsville, who is much interested in the 
study of geology. Mr. De Cew's plan shews that on the town 
line the sandstone occurs on the lots Nos. 46, 47, 48, 49 
and 50, and the whole area exposed is only 230 acres. The 
locality is of much interest as being the only one known in 
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Western Canada, where good collections of the fossils of the 
Oriskany sandstone can be procured. 

Many of the species which I collected in this expedition are 
new, and as they require much consideration, I beg to reserve 
them for the next Report. The following are some that I have 
determined during the present year. 

Genus Fistulipoea (McCoy). 

(McCoy, British PaUeozoic Fossilsj p. 11.) 

Gefieric Characters . — " Corallum incrusting, or forming large 
masses, composed of long, simple, cylindrical, thick-walled 
tubes, the mouths of which open as simple, equal, circular 
smooth-edged cells on the surface, and have numerous trans- 
verse diaphragms at variable distances ; intervals between the 
tubes occupied by a cellular network of small vesicular plates, 
or capillary tubules traversed by diaphragms." 

This genus has no radiating lamellae, a character which con- 
stitutes the only difference between it and Heliolites (Dana.) 

1. Fistulipoea Canadensis (Billings). 

Description. — Corallum forming irregular, contorted masses, 
or wide, flat, undulating expansions or layers from one-half of 
an inch to one inch in thickness, which are based upon a thin, 
concentrically wrinkled epitheca. Cell-tubes half a line or 
less in diameter, and about one line distant from each other ; 
the mouths of the tubes protruding a little above the general 
surface. Transverse diaphragms thin, horizontal or flexuous, 
and sometimes very numerous, there being in some of the tubes 
three or four in half a line of the length of the tube. The in- 
tercellular tubules are polygonal, and about four in the diame- 
ter of one of the principal cells ; their transverse diaphragms 
are well developed, usually four or five to one line of the 
length. 

F. Canadensis differs from the other described species in the 
following respects : — From F. decipiens (McCoy) in having the 
cell-tubes more distant and the diaphragms more numerous, and 
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from F. minor (McCoy) in the same particulars, the cell-tuhes 
of the latter species being »till smaller and closer together than 
in jP. decipiens. 

This coral much resembles Heliolites porosa (Goldfuss), but 
can be readily distinguished by the absence af the radiating 
septa. 

Locality and Formation. — Devonian ; Comiferous or Onon- 
daga limestone ; lot 6, con. 1, Township of Wainfieet ; at the 
east end of Lake Erie. 

Collector — A. Murray, Esq. 

Genw CoLUMNAKiA (Goldfuss). 

Generic characters. — Composed of large masses of elongated 
sub-parallel corallites, which when separate are round, but 
when in contact polygonal. Radiating septa either rudi- 
mentary, or well developed, sometimes reaching the centre* 
Transverse diaphragms numerous, usually complete, and either 
horizontal, oblique or flexuous. 

COLUMNARIA GOLDFUSSI (Billiugs). 

Description. — ^This species is found in large amcM^housor 
sub-globose masses composed of long straight or flexuous 
polygonal corallites with an average diameter of about half a 
line ; transverse diaphragms from four to six in a line ; radi« 
ating septa rudimentary, but distinctly striating the interior 
walls. 

Formation and Locality. — Hudson River group ? Snake Is-- 
land and Traverse point, Lake St. John. 

Collector. — J. Richardson. 

CoLUMNAKiA Blaiitvilli (Billings). 

Description.— Forming large sub-globose pyriform or hemis- 
pheric masses of polygonal corallites one line and a-half in 
diameter; about eighteen radiating septa which reach the 
centre ; transverse diaphragms three or four to one line. 
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The radiating septa in fractured specimens where the 
interiors of the tubes are well exposed, striate the surface 
exactly as in Columnaria alveolata, from which species and from 
Favistella stellatay Hall, it only differs by its smaller size. 

Formation and Locality, — ^Hudson Biver Group. . Snake Is- 
land, Lake St. John. 

Collector* — J. Richardson. 



COLUMNABIA BIQIDA (Billlngs). 

Description. — ^Forming large masses of polygonal corallites, 
usually three lines in diameter, but with numerous smaller 
ones, and occasionally, others of a larger size ; radiating septa, 
about twenty, not reaching the centre ; transverse diaphragms 
from two to four in one line. 

This species also resembles G. alveolata, but differs in the 
greater development of the radiating septa which extend about 
half-way to the centre. The tubes are also about the same size 
as those of Favistella stellata, Hall, which differs in the septa 
not only reaching the centre, but also in their often being so 
strongly developed there, as to produce by their junction the 
appearance of a pseudo-columella. 

Formation ^Locality. — Hudson River group ? Lake St. John. 

Collector. — J. Richardson. 



COLUMNABIA EBBATICA (Billings). 

Description. — Forming large masses of corallites either in 
contact or separate. The separate cells are round, those in 
contact more or less polygonal, the radiating septa rudimen- 
tary, forming about four sulci in the breadth of one line upon 
the interior ; diameter of corallites from two to five lines, in 
general about three and a-half lines. Th#transverse diaphra- 
gms are not visible in the specimens examined. The walls of 
the separate corallites are thick and concentrically wrinkled. 

One specimen with corallites two lines in diameter appears 
to be a variety of this species. 

Formation and Locality. — Trenton ; Blue Point, Lake St. John. 

Collector. — J. Richardson. 
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Oentu VAhMOFBYLiMUt (Billings.) 

Generic characters. — Corallum fasciculate or aggregate ; co- 
rallites surrounded by a thick wall ; radiating septa extending 
the whole length ; transverse diaphragms either none or rudi- 
mentary ; increase by lateral budding. 

This genus only differs from Petraia or Streptdasma by form- 
ing long fasciculate or aggregate masses instead of being 
simple. 

PAKfiOPHTLLUM BUGOSUM (BiUiugs). 

Description. — Corallum in large aggregations of scarcely se- 
parate corallites, which where they open out upon the surface 
of the rock are from one to six lines in diameter, the average 
adult size being about four lines. Radiating septa reaching 
the centre ; about twenty-two septa in a corallite four lines 
in diameter, with an equal number in a rudimentary state 
between. 

The great disparity in the size of the tubes in the same mass 
is owing to the mode of increase and gradual growth of the 
young corallites. These, of all sizes from one line in diameter 
and upwards, are uniformly intermingled with the adult indi- 
viduals. 

Formation and Locality. — ^Trenton; Lake St. John, Little 
Discharge. 

Collector. — J. Bichardson. 

Petraia rustica (Billings). 

Description. — Straight or slightly curved, covered with a 
strong epitheca, which is more or less annulated with broad 
shallow undulationi^ radiating septa about one hundred or usu- 
ally a little more ; much confused in the centre, where they 
form a vesicular mass ; every alternate septum much smaller 
than the others, only half the whole number reaching the cen- 
tre. Length from two inches and a half to three inches and a 
half. Diameter of cup one inch to one inch and a half ; depth 
of cup half an inch or somewhat more. 
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This species appears to be the same as that described by 
Edwards and Haime under the name of Streptelasma cornicvhm. 
The true S. comicdum of Mr Hall is a very different species, 
being always shorter and much curved. 

Formation and Locality. — Hudson River group ; Snake Island, 
Lake St. John. 

Collector. — ^J. Bichardson. 

Genus Syringopora (Goldfuss.) 

Generic characters. — The fossils of this genus are fasciculated 
or composed of large aggregations of long cylindrical corallites 
somewhat parallel to each other and connected by numerous 
smaller transverse tubes. The exterior walls consist of a well 
developed solid epitheca ; the cells circular ; radiating septa 
rudimentary ; transverse diaphragms infundibuliform or placed 
one within another like a series of funnels. 

About twenty Species of this genus are known, and these 
are found in the Upper Silurian, Devonian and Carboniferous 
formations. 

Steingopora Dalmanii (Billings). 

l?c5mp?io7i.— Forming large masses; corallites long sub- 
parallel, slighly radiating, occasionally a little flexuous, annu- 
lated, one line or rather more in diameter, distant usually half 
a line, occasionally in contact or where flexures occur, more 
than one line apart ; connecting processes very short, about 
two lines distant. 

Formation and Locality. — ^Upper Silurian, Head of Lake 
Temiscaming. 

Collector. — Sir W. E. Logan. 

Syringopora compacta (Billings). 

Description. — Forming large hemispherical masses of straight 
parallel or slightly diverging corallites, which are so closely 
aggregated as to compose a nearly solid mass; about six coral- 
lites in two lines. 
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This species differs firom all others of this genus hitherto 
described in the closeness of the corallites. These are so small, 
straight and closely united that large masses broken in the 
longitudinal direction of the tubes have the aspect of some 
species of Montiadipara. 

Fornuuion and Locality. — ^Upper Silurian. L'Ance a la 
Vieille, Gasp^. 

Collector. — Sir W. E. Logan. 

Sybingopoea verticilata, (Goldfuss.) 

(Goldfuss, Petr. Oerm,, vol. i. p. 76, note 25, 26.) 

Description. — ^Forming large masses, corallites nearly straight, 
about two lines in diameter, and from two to three lines dis- 
tant; connecting tubes three or four lines distant, verticilating, 
or three or four radiating from the tube at the same level in 
different directions, like the spokes of a wheel. 

Formation and Locality. — ^Upper Silurian. Head of Lake 
Temiscaming. Goldfuss specimens were from Lake Huron. 

Collector — Sir W. E. Logan. 

Syringoposa reteformis (Billings). 

Description. — ^Forming large masses; corallites much geni- 
culated, frequently anastomosing or connecting by stout pro- 
cesses ; diameter of corallites about two-thirds of a line, distant 
from each other from half-a-line to a line and a-half ; distance 
of connecting processes one line to three lines, usually about 
two lines. 

Formation and Locality. — ^Upper Silurian. Isthmus Bay; 
Lake Huron. 

Collector. — ^A. Murray. 

Stringopora debilis (Billings). 

Description^ — Corallites a little more than half a line in dia- 
m^er, distant one or two diameters ; connecting processes 
slender, distant one or two lines. 
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Formation aad Locality. — ^Upper Silurian ; L' Anse k laVieille. 
Collector — Sir W. E. Logau. 

Syringopoba tubipoeoides, (Yandell and Shmnard.) 

{ContributioM to the Geology of Kentucky^ page 8 ; 1847.) 
(M. Edwards and L. Haime, Polypiers foisiles des terrains paUeozoiques^ p. 292.) 

Description, — This species is found in large masses of long 
slightly flexuous corallites. These have a diameter of about 
one line and a-half, and owing to their flexuosity, are at 
times in contact, and often two, three or four lines a part. In 
large colonies which have grown luxuriantly without the 
interference of disturbing causes, the corallites are more 
regular than in the smaller or stunted groups, in which the 
corallites are much bent and confused. The connecting pro- 
cesses are very short and distant, and appear to be sometimes 
mere inosculations of the stems. The corallites after grow- 
ing separately for a short distance, approach each other and 
seem to grow together or adhere to each other for the space 
of a line and arhalf or more, they then diverge and again unite. 
These points of contact occur at distances varying from three 
lines to six, nine, or even twelve lines. Externally they exhi- 
bit numerous other indistinct annulations, and also faint indi- 
cations of longitudinal striae. 

Formation and Locality. — Devonian ; abundant in the Oor- 
nifero^is limestone of Canada West. 

Collectors, — A. Murray, E. Billings. 

Sybingopoba kobilis (Billings). 

Description. — ^Corallites three lines in diameter, distant two 
to four lines. The connecting processes in this species have 
not been observed, but the size of the corallites is quite suffi- 
cient to separate it from any known species. 

Formation and Locality. — Devonian ; Comiferous limestone, 
near Woodstock Canada West. 

Collector — ^A. Murray. 
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Sybikqopora elegans (Billings). 

Description. — Corallites, one line in diameter, sometimes a 
little more or less, distant a little less than one line ; connecting 
tubes half a line in diameter, and distant from one line to one 
line and a half, usually projecting at right angles, but sometimes 
a little oblique. Epitheca with numerous annulations, gene- 
rally indistinct, but under certain cijcumstances of growth 
sharply defined and deep, so much so as to give to the coral- 
lites the appearance of the jointed stalk of a crinoid. The 
young individuals are produced by lateral budding, and in one 
specimen examined the whole colony appears to be based upon 
a broad lamellar foot secretion like that which forms the base 
of a Favosite. 

The distance of the corallites is usually about a line, but 
like all the other species, this one varies a good deal in this 
respect. When some cause has intervened to prevent their 
regular growth they are much flexed and consequently at 
times more distant than when they have been disturbed. The 
connecting tubes on the same side of the corallite are three or 
four lines distant, but generally on the other sides one or two 
others in the same space occur, making the average distance 
one line or one line and a half. 

Formation and Locality. — ^Devonian ; Comiferous limestone, 
near Woodstock Canada West. 

Collector — ^A. Murray Esq. 

Sybingopora Hisingeei (Billings). 

Description. — ^This specie forms large masses of very long, 
nearly parallel or slightly varying, slender corallites, which 
are closely aggregated and present a rugged or knobby 
appearance from the great number of the connecting tubes. 
The diameter of the corallites is one-third of a line, or a little 
more. The tubes of connection are distant from two-thirds of 
a line to one line and a-half. The distance between the 
corallites is for the greater part less than their diameter. The 
young corallites branch from the sides of the adult individuals, 
and immediately become parallel with the parent, and con- 
nected wijth it again by the usual tubes of connection. 
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Formation and Locality. — ^Devonian ; Corhiferous limestone, 
Canada West, (conanaon.) 

Collectors — A. Murray and E. Billings. 

Affinities of S. Hisingeri. — ^Edwards and Haime have describ- 
ed two species from Ohio, collected in rocks of the age of the 
Onondaga and Comiferous limestones, which appear to be 
closely allied to this ; the following are their descriptions : 

*' Sybingopora Verneuilli. — Corallites long, distance be- 
tween them twice or thrice their diameter, subflexuous and 
angular at the points of the origin of the tubes of connection, 
these are distant two or three millimetres ; diameter of the 
corallites two-thirds of a millimetre." — ^Devonian, Columbus, 
Ohio. (Polypiers Fossilesy p. 289.) 

** Sybingopora Cleviana. — Corallites slightly flexuous, 
distant once or twice their diameter, which is two-thirds of a 
millemetre." — Devonian, Carolton and Dayton, Ohio. (Poly- 
piers FossileSf p. 295.^ 

The first of these species is different from S. Hisingeri in the 
greater distance of the corallites. The description of the 
second is too incomplete to enable us to decide whether it re- 
fers to the same species or not. The authors state that their 
specimen was imperfect, and that they were not certain that 
it had not been previously described. 

Gentts MiCHELiNiA (De Koninck^. 

Generic Characters, — " Corallum compound, forming round- 
ed, or conoidal masses of inseparably united, thick-walled, 
polygonal tubes of large size, marked internally with numerous 
vertical lamellar striae, and communicating pores ; base of 
cells filled up by very irregular, numerous, highly inclined 
vesicular plates, not forming distinct horizontal diaphragms ; 
external or basal epitheca of the general mass, strong, con- 
centrically wrinkled, and sometimes spinose." — McCoy, Bri- 
tish PaloROzoic Fossils, page 80. 

This genus differs from Favosites in the vesicular character 
of the transverse diaphragms, and in the radiating lamellae being 
represented by vertical striae on the inner surface of the cells. 
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instead of series of minute spines. The cells are usually much 
larger than in Favosites. The genus appears to be confined 
to the Devonian and Carboniferous formations. 

MiCHELiNU CONVEXA (D'Orbiguy). 

{Prodr, de P^eont,^ 1. 1, p. 107, 1860.) 

Description. — Corallum forming hemispherical, or erect rude- 
ly cylindrical masses, several inches in diameter; the base 
covered by a strong wrinkled epitheca. Adult calices from 
four to five lines in diameter ; about forty septal strias in each ; 
pores small, arranged in several vertical series in some of the 
tubes, irregularly distributed in others ; distant from half a 
lioe to more than one line. Diaphragms very convex in the 
centre of the tubes, and usually with three or four smaller 
rounded prominences on their surface ; a vertical section shews 
that they are more vesicular at the sides of the cells than in the 
centre, where they are from half a line to one line and a-half 
distant. 

MM. Edwards and Haime in their description of this species 
say that there are two vertical series of pores on the larger 
plane sides of the cells and one on the smaller. Our speci- 
men, however shew that this is not a constant character.* 

Formation and Locality. — ^Devonian ; Onondaga and Cornife- 
rous limestones. Rama's farm. Port Colbome. Savage's 
quarry, lot 6, con. 1, Wainfleet. Oxford, near Woodstock and 
in numerous other localities in Western Canada. This spe- 
cies occurs in Michigan and in Preston County, Virginia. 

MiCHELINU INTERMITTENS (BiUings). 

Description. — Corallum forming large hemispherical masses; 
calyces nearly equal in diameter, with periodical constrictions 
within at the distance of half a line to one line and a-half. 
Diaphragms numerous, thin, slightly convex, sometimes 
shewing four or five vesicular swellings upon a single surface. 
The septal striae are but slightly developed, about fifty to the 

• See Polypiera Possiles des Terrains Palfieozoiqnea, page 251. 
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inner circumference of the cell. Pores only visible in the 
intervals between the constrictions where the walls are thin, 
three or four series on each plane side of the tube. The cells 
are from three to four lines in diameter. 

The constrictions give to the cells of thia species a circular 
aspect, whereas they are in fact polygonaL I am not certain 
that this fossil is different from the species described by Edwards 
and Haime (op. cit. p. 299,) under the name of Chonostegites 
ClappL If so it should I think be called Michelinia Clappij 
as it exibits all the characters of Michelinia. The constric- 
tions appear to be occasioned only by the periodical thick- 
ening of the walls of the cells. Where not constricted the 
cells have the usual prismatic shape, with pores and septal 
striae. 

Formation and Locality. — The only specimen I have seen 
was collected by Mr. Murray, near Woodstock, C. W. It 
was found loose, but in lithological characters, it resembles 
the other species from the Corniferous limestone of that 
region. 

Michelinia favosoidea (Billings). 

Description, — Corallum forming large hemispheric or flafc- 
tened masses ; cells unequal in size, adult diameter about two 
lines and a half; diaphragms, flat, horizontal, with small vesi- 
cular swellings, usually around the margins of the upper sur- 
face; septal strisB very obscure, six to eight on each plane side 
of the cells; pores, very small, irregularly distributed, some- 
times in rows of five or six across the cell, about one-sixth of 
a line distant from each other in some places, and sometimes 
absent in spaces of half a line in width. This species has much 
of the aspect of Favosites favosa, Goldfuss, but is notwithstand- 
ing very clearly a true Michelinia. 

Formation amd Locality. — Corniferous. Rama's farm, Port 
Colborne. 

Collector. — ^E. Billings. 
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Genus Zaphrentis (Rafinesque). 

Generic Characters. — Corallum simple, elongated, free and 
turbinated, surrounded by a complete epitheca ; cup more or 
less deep ; no columella ? ; a single fossette well developed 
and occupying the place of one of the radiating septa ; these 
are in general well developed, denticulated upon their margins, 
and extend upon the surface of the transverse diaphragms to 
the central of the visceral chambers. 

Edwards and Haime in the Polypiers Fossiles^ page 326, have 
in substance given the above definition of this genus. In 
some of the species there is a rudimentary columella, and 
sometimes even in the same species the radiating septa may 
or may not reach the centre in different individuals. 

Zaphrentis prolifica (Billings). 

• 

Description. — Corallum simple, turbinate, curved, with a few 
broad shallow encircling folds. Septal fossette of a pyriform 
shape, gradually enlarging from the margin towards but not 
quite reaching the centre, variable in its position in relation 
to the curvature of the fossil. Radiating septa in the adult 
specimens between sixty and seventy-five of the larger size, 
alternating with a like number of smaller ones, the former in 
some of the individuals extending to the centre on the bottom 
of the cup, where they are spirally twisted or irregularly con- 
torted, in other specimens not reaching the centre, which is 
then occupied by a smooth space or often with a columella 
elongated in a direction from the septal fossette towards the 
opposite side. The septa are also sharp-edged for about half 
the distance from the bottom of the cup to the margin, then 
become gradually less projecting until at the edge of the cup 
they are reduced to mere flat rounded ridges. Length from 
four to five inches or a little more. Width of cup from two 
inches to two inches and a half. Depth of cup about one 
inch. 

Very numerous specimens of young individuals of this 
species, one inch and a-half and upwards in length, and with 
fifty or more principal radiating septa occur along with those 
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full grown. These small ones might perhaps be regarded as 
constituting distinct species, but when good specimens can 
be observed they all exhibit the characters which are persis- 
tent in the large individuals. 

The presence of the columella seems at first sight to be a 
sufficient ground for placing the individuals in which it occurs 
in the genus Lojyhophyllum (Edwards and Haime). I have 
however examined a great number of specimens and have 
found every gradation between the following characteristics. 

1st. Specimens with a perfectly smooth space in the bottom 
of the cup, no columella. 

2nd. With a columella slightly developed. 

3rd. Columella large and prominent, with a smooth space 
all round. 

4th. Columella well developed, but with a number of irre- 
gular often elongated tubercles in the surrounding smooth 

space. , 

5th. The septa reaching the columella, no smooth space. 

6th. Septa covering the columella. 

7th. Septa reaching the centre, with the columella either 
prominently, slightly or not all indicated beneath. 

This last mentioned form must certainly be regarded as a 
true Zaphrentis,dll other characters of the genus being present, 
and from it there is a regular series of forms leading in the 
seven directions above indicated or more. It appears to me 
therefore that so far from these specimens being divisible into 
several genera they only constitute one species. 

The most persistent characters are the rounded edges of the 
septa near the margin of the cup, and the oval shape of the sep- 
tal fossette, in the bottom of which where it reaches the side of 
the cup is a single septum which projects a little and partially 
divides the fossette. 

This species somewhat resemble Z. comicula (Lesueur), but 
diflfers in the edges of the septa, which are not dentated as in 
that species. 

Formation and Locality. Devonian ; Corniferous limestone. 
Extremely abundant at Rama's Farm near Port Colbome 
Canada West. 
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Zaphrentis spatiosa ("Billings^. 

Description. — Corallum short, turbinate, moderately curved 
and very broadly expanding. At the margin of the cup about 
ninety radiating septa alternately a little unequal and with 
their edges broadly rounded as in Z. prolifica. Length 
measured on the side of the greater curvature, about three 
inches, width of cup two inches and a-half. Septal fossette 
unknown. 

This species is closely related to Z. proUfica^ and may per- 
haps be united with it when its characters become more 
fully known. 

Formation and Locality. — Devonian, Onondaga and Comiferous 
limestones, Rama's Farm, near Port Colborne Canada West. 

Gen'us Cystiphyllum (Lonsdale.) 

Generic Characters. — Corallum simple, turbinate, entirelyfiUed 
with vesicular celluliferous structure; radiating septa, rudi- 
mentary or obsolete. 

Cystiphyllum sulcatum (Billings.) 

Description. — Short, turbinate, much curved, expanding at the 
rate of between forty and forty-five degrees from the minute 
sharp curved point upwards ; cup oblique, the lower mar^ 
being on the side of the lesser curvature, moderately deep and 
nearly regularly concave, the bottom covered with obscure 
coarse rounded radiating ridges ; a shallow rounded groove or 
fossette extending from the centre to the higher margin, and 
in some specimens two others much less distinct radiating to 
the sides at right angles to the main groove. Exterior encir- 
cled by obscure undulations, and longitudinally striated by 
the rudimentary radiating septa. The vesicular structure con- 
sists of irregular sub-lenticular cells from half a line to two 
lines in width ; length of the convex side from one inch and 
a half to three inches, the usual length appears to be about 
two inches or a little more ; width of cup from one inch to one 
inch and a half; depth about half an inch. 

This species when the interior cannot be seen might be mifi- 
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taken upon a superficial examination for a small curved 
Cyathophyllum or Zaphrentis. It is about ihe size and shape 
of the curved specimens of Petraia comicvla. 

Locality and Formation* — ^Rather common in the Corniferous 
or Onondaga limestone on Rama's farm, Port Colbome. 

Collector — E. Billings. 

Genus Cyrtodonta (Billings). 

Generic Characters. — Equivalve, inequilateral ; umbones near 
the anterior end ; general form obliquely tumid, transversely 
sub-rhomboidal or ovate, posterior extremity larger than the 
anterior and usually broadly rounded ; two muscular impres- 
sions, of which the posterior is superficial and the anterior 
sometimes deeply excavated ; three oblique, often more or less 
curved, anterior teeth, situated either beneath or a little in 
front of the umbones ; two or three remote posterior lateral 
teeth parallel with the hinge line ; pallial line simple ; liga- 
ment external ; some of the species have a narrow area be- 
tween or behind the beaks. 

Cyrtodonta rugosa (Billings). 
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Fig. 1. Fig. 2, 

Figure 1. Exterior of right valve. 
" 2. Interior of same specimen. 

Description. — Small, sub-rhomboidal or sub-quadrate, the' 
dorsal and ventral margins being somewhat parallel, and the 
anterior and posterior extremities obtusely rounded, the latter 
broader than the former ; obliquely tumid from the beaks to 
the posterior ventral angle ; the beaks rather small and in- 
curved ; a broad, shallow, scarcely perceptible depression ex- 
tending from the ventral margin obliquely forward and up- 
ward towards the umbones; surface concentrically striated, 
and also marked with several more or less prominent sub-im*- 
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bricating concentric ridges of growth ; hinge line nearly 
straight, a Httle curved; interior shewing in the right valve 
three anterior teeth, the central one of which is the largest, 
and two posterior lateral teeth. In the left valve there appear 
to be four anterior teeth ; but as the specimens are somewhat 
imperfect, this may not be the correct number. Width nine 
lines ; length from the centre of the hinge Hue to the centre 
of the ventral margin, s^ven lines; depth of a single valve, 
three lines. 

None of the specimens that I have seen are larger than the 
one represented in figures 1 and 2. 

Locality aitd Formation. — Fourth Chute of the Bonne ch&re, 
Pauquette's Rapids, and at La Petite Chaudifere Rapids near 
the city of Ottawa north aide, associated with numerous fos- 
sils of the Trenton and Black River formations. 

Collectors — Sir W. E. Logan, J. Ilichardson, E. Billings. 

Cyrtodonta Hdronehsis (Billings). 



Fig. 3. Pig. 4. 

Figure 3. View of ieft vaire from Lalie Huron. 

'" 4, InUrior of aootbcr specimen, aomo locality. 

Descriptiim. — Transversely oval ; anterior and posterior ex- 
tremities rounded ; ventral margin moderately convex, dorsal 
margin a little more convex than the ventral ; umbones rather 
small, incurved ; greatest tumidity extending from the urn- 
bones obliquely towards the posterior ventral angle ; surface 
concentrically marked with fine strise and ridges of growth. 
Width one inch fire lines ; length at the centre, one inch. 

Locality and Fomuuion. — The specimens are from an island 
in the group lying off Point Palladeau, Lake Huron, where 
they were found associated with Chazy, Black River and Tren- 
ton fossils ; also at Point Claire, Island of Montreal. 
Collector — A. Murray. 
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Cybtodonta subcabinata (Billings). 
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Fig. 6. 



Fig. 6. 




Fig. 7. 

Figure 5. A specimen from Pointe Claire. 
" 6. Dorsal view of same specimen. 
" 7. A cast from lot 26, con. 5, Osnabruck. 

Description, — Transversely sub-oval; ventral margin scarcely 
convex, straight or slightly sinuated for a small space of the 
centre ; dorsal margin elevated in the centre and sloping with 
a slight curve towards the posterior end, which is narrowly 
rounded, or truncate in the casts of the interior ; umbones mo- 
derately small, incurved, and somewhat carinate for a greater 
or less distance ; surface marked with obscure concentric 
ridges of growth. The interior has not been seen. Width 
one inch three lines ; length nine lines. 

This species may perhaps be considered a variety of the 
last; but the proportions are somewhat different, and it is 
always characterised by the strong, rounded carina, which ex- 
tends from the umbones to the posterior ventral angle. 

Locality and Formation. — Occurs at Pointe Claire and in nu- 
merous localities in the valley of the Ottawa in the top of the 
Chazy, throughout the Bitdseye and Black River limestones, 
and in the base of the Trenton. 

Collectors — Sir W. E. Logan, A. Murray, J. Eichardson, E. 
Billings. 



Ctrtodonta Canadensis (BillicgB). 



Fig. 10. 

Figure S. A small Bpecimeo from the noitb side of St. Joseph's Inland, Liie 

" 9. An elongated varietj from the lower beds opposite the footoftbe 

timber-slide, 4tb Chute of the Bonne chdre. 
" 10. A large specimen from Pauq^uette'a Kapido. 

Description. — TraaBversely broad-oval ; anterior, posterior, 
and ventral margins, and also the posterior half of the dorsal 
■ margin regularly rounded ; a portion of the ventral latiipo 
about the centre of the width is Bometimes nearly straight; 
dorsal margin elevated, somewhat compressed ; diagonally 
and rounded ventricose from the umbones towards the poate- 
rior ventral angle ; beaks short, obtusely rounded, incurved; 
surface nearly smooth or obscurely marked with concentric 
ridges ; a few strong imbricating lanaellae of growth near the 
margin of some specimens. Width from fifteen lines to two ■ 
inches and one-fourth ; length from eleven lines to twenty- 
one lines. 
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Some of the specimens are a little more transverse than 
others ; but there are intermediate forms connecting the spe- 
cimen, represented by Figure 9, with Figures 8 and 10. 




Fig. 11. 
Fig. 11. A fragment, shewing the anterior teeth. 

« 

The anterior teeth are short, the central one being the long- 
est and the most curved ; the posterior teeth of the specimen 
represented by Fig. 10 are two in number, elongated and pro- 
minent. 

Locality and Formation. — ^Island of St. Joseph's Lake Huron ; 
La Petite Chaudifere Rapids near the City of Ottawa ; Fourth 
Chute of the Bonne ch6re and Pauquette'a Rapids ; associated 
with fossils of the Trenton and Black River formations. 

Collectors — Sir W. E. Logan, J. Richardson, A. Murray, E. 
Billings. 

Cybtodonta spinifera (Billings). 



Fig. 12. 

^ Description. — Small, sub-circular ; greatest length and breadth 
about equal; moderately convex ; hinge line much elevated; 
umbones small, incurved ; dorsal margin nearly straight from 
the umbones about half-way to the posterior extremity of the 
hinge line ; anterior, ventral, posterior and posterior half of 
dorsal margins broadly and regularly rounded ; surface smooth, 
with a few short Stout spines. 

The specimen jGgured shews the anterior teeth : they are 
three in number, and do not differ from those of C. ntgosa 
Length eight lines ; breadth the same. 
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Lomlifij and Formation. — Pauquettes Bapids, and Fourth 
Chute of Bonne cli6re, associated with fossilB of the Trenton 
and Black River formations. 

Collectors— Sir W. E. Logan, J. Richardson, E. Billinga. 

Cyetodonta odtusa (Hall sp.) 

(Jliabonychia obtuia, Hall, PaleonWlogy of New York. Vol. 1, p. 161, Plate 
36; Figures Bd, Bb.) 



Fignre 13. Left vaire from Pauquetle's Bapldi. 
" 14. Interior of some shewing the teeth. 

Description. — The following is Professor Hall's aescription : 
" Obliquely ovate, short, gibbous ; umbones short, obtuse, 
scarcely incurved or bending forwards ; shell somewhat com- 
pressed towards the lower margin, convex on the centre and 
becoming Inflated above ; anterior side obtuse, rouaded, 
scarcely extending beyond the umbones ; posterior side com- 
pressed, scarcely alated ; cardinal line straight, margin of shell 
curving from its posterior extremity ; surface ? " 

"The specimens seen are casts, where the markings of the 
shell are not preserved. This species is distinguished from the 
otliers by its short, ovate form, as well as the shorter, very 
obtuse and gibbous umbones. It departs somewhat from the 
typical forms of the genus (Ambonychia) ; but it has never- 
theless the essential features, and cannot be referred to any 
other genus." (Pal. N. Y., vol. 1, page 167.) 

Locality and Formation. — City of Ottawa, Belleville, and at 
Trenton on the Bay of Quinte, in the Trenton limestone ; at 
the Fourth Chute of the Bonne chfere, and also at Pauquette'a 
Rapids very perfect specimens are common, associated with 
fossils of the Trenton and Black River formations. 

Collectors. — Sir W. E. Logan, J. Eichardson, and E. Billings. 
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Ctetodonta sub-truncata (Hall sp.). 

Edmondia suh-truncata, Hall, Palaeontology of New York, Vol. L, page 156, 

Plate 35, Figure 3 c, (not Fig. 9, Plate 34.) 

This species is common in the Trenton and Black River 
limestones of Canada at all the localities above mentioned. 
The silicified specimens shew the internal characters of Cyrto- 
donta very clearly. 

Cyrtodonta sub-angulata (Hall sp.). 

Edmondia suh-angulata^ Hall, Palaeontology of New York, Vol. i., page 156 

Plate 35, Figures 2 a, b. 

A specimen of this species from Pauquette's Rapids exhibits 
in the right valve two posterior lateral teeth and an area be- 
tween the beaks. That portion of the hinge line occupied by 
the anterior hinge teeth is destroyed, so that their character 
cannot be observed. There is an anterior muscular impression 
as in the other species. 

It occurs at Pauquette's Rapids and at La Petite^Chaudi6re. 

Cyrtodonta cordiformis (Billings). 

Description. — Sub-rhomboidal ; cordiform ; extremely ven-' 
tricose ; umbones strongly incurved ; obtusely carinate on 
their upper side; the carination extending backwards and 
diagonally downwards, becoming more rounded and nearly 
obsolete before reaching the posterior ventral angle ; the hinge- 
line, is straight, short, and about at right angles to the direc- 
tion of the carina ; from the extremity of the hinge-line the 
posterior side slopes abruptly, but with a moderate curve, to 
the posterior ventral angle ; ventral margin a little convex, 
and about as long as the posterior side ; anterior margin half 
the length of the ventral, not much curved ; anterior muscu- 
lar scar oval and disfcinctly marked ; surface concentrically 
striated. Length of largest specimen examined from the 
beaks to the posterior ventral angle, thirteen lines ; length of 
hinge-line, seven lines ; length of posterior and ventral sides, 
about ten lines each. TJ:ie diagonal carina is not straight, 
but has a strong upward curve. 
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Locality and Formatum, — ^East poiot of St. Joseph's Island, 
Zjake Huron, Trentoo Limestone. 
Collector. — A. Murray. 

Cybtodonta sigmoidea (Billings). 

Description. — Sub-rhomboidal, ventricose, a strong obtusely 
angular carina extending from the closely appressed beaks 
with a sigmoid curve to the posterior ventral margin j anterior 
end rounded, projecting & little in front of the beaks ; ventral 
margin longer than the dorsal and moderately convex ; pos- 
terior extremity obliquely truncate. Width one inch and a 
half; length from the umbones to the ventral margin thirteen 
lines. 

Locality and Formation. — Hudson River group, Anticosti. 

Collector, — J. Richardson. 

Sub-genus vanuxemia (Billings)^ 

Generic characters. — Ovate ; beaks terminal or sub-terminal ; 
posterior extremity rounded ; anterior more or less acumina- 
ted i two muscular impressions ; anterior teeth variable 
in number, sometimes curved and striated ; posterior late- 
-ral teeth from two to four. 

Vandxemia inconstans (Billings). 




Figure 16. Right voire ; v, ventral margia ; o, 

" 16. A fragment Bhewing the teeth obscurely ; m, the muscular 

Description. — Ovate ; moderately convex ; beaks terminal 
gradually expanding from the beaks to the posterior extremity, 



which ia broadly ronnded ; doraal margin slightly and uni- 
formly convex from the beaks to the posterior angle ; anterior 
extremity represented by a very small projection beneath 
the beaks ; ventral side regularly rounded, except a short space 
near the beakSi'which is Bometimes concave and partly occu- 
pied by the small projection of the anterior extremity. Three 
strong curving anterior teeth ; two posterior lateral teeth ; 
shell very thick towards the anterior end ; a small area between 
the beaks ; the anterior muscular impresssion is apparently 
excavated in the edge of the very thick shell. Surface with a 
few more or less strongly marked concentric furrows of growth. 
The beaks are short, rounded, and closely incurved. 

The proportional length and breadth varies. The specimens 
are usually an inch and a half in length from the beaks to the 
posterior extremity, the greatest width from the dorsal to the 
ventral side being an inch and three or four lines. "There is a 
small variety, scarcely an inch in length, and more obtuse at 
the anterior end, than the specimen figured; it is also more ven- 
tricose. 

Locality and Formation. — Fourth Chute of the Bonne chfere, 
La Petite Chaudifere Eapids near the city of Ottawa, and 
numerous localities in the valley of the Ottawa, associated 
with fossils of the Black River and Trenton formations. 

Collectors. — Sir W. E. Logan, E. BLIlingB, J. Richardson. 

Vanuxemia Batfieldii (Billiogs). 



Fig. IT. 

Fignre I T. Interior of the left ralve of V, Basfitldii. 

Descripion. — Very ventricose ; ovate ; the anterior extremi- 
ty, including the beaks, narrowly rounded ; the posterior end 
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broadly rounded ; shell very thick ; seven anterior teeth ; 
four posterior teeth ; anterior muscular impression large, deep, 
and excavated in the very much thickened edge of the shell ; 
posterior muscular impression sub-circular, superficial and 
situated just beneath the posterior extremity of the hinge line. 

The specimen figured is deeply imbedded in a coral (Mon- 
ticuUpora lyetropoUtanaJ, and only exhibits the edges and inside 
of the shell. From the great thickness of the shell, casts of 
the interior must bear very little resemblance to a perfect 
specimen. The form is very like that of Vanuxemia inconstansj 
but the characters of the interior leave no doubt as to its 
distinctness. 

Locality and Formation. — Bayfield Sound, Lake Huron 
a single loose specimen ; Lower Silurian appears to be of the 
Hudson River Group. 

CoUectox. — A. Murray. 

Geniis Matheria (Billings.) 

Generic Characters. — Transverse ; equivalve ; inequilateral ; 
beaks near the anterior end ; dorsal and ventral margins sub- 
parallel ; two small obtuse cardinal teeth in the left valve, and 
one in the right ; no lateral teeth ; two muscular impressions ; 
ligament external. 

This genus is dedicated to Mather, one of the Geologists of 
the New YorR Survey. 

Matheria tener. 





Fig. 18. 

Figure 18. A, dorsal view of Matheria tener ; B, interior of right yalre ; 0, 

exterior of left valve j D, interior of left valve. 



Pescripiion. — Small, oblong, depressed ; dorsal and ventral 
margins nearly straight and parallel; upper half of posterior 
extremity obliquely truncate ; lower half rounded ; anterior 
extremity sub-truncate from the beaks nearly to the anterior 
ventral angle, which is rounded, and projects slightly beyond 
the umbones. From the beaks to the anterior ventral angle 
extends a prominent obtusely angular canina ; surface marked 
with fine concentric striEC, Width eight lines ; length four 
lines. 

Loccdity and Formation. — Blue Point, Lake St. Johns ; Tren- 
ton limestone. 

Colleclors — J. Richardson, R. Bell. 

Genus Obolus (Eichwald.) 
Obolus Canadensw (Billings.) 



Fig. 21. Fig. 22. Fig. 23, 

Figure 19, Dorsal vnlve. 

20. Interior of docgsl valve. 

21. Dorsal view of an elongated spacimeu which has both vaWeg In 

place but a little distorted. 

22. Side view of the eame specimen. 

23. Ventral thw. 
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Description. — ^I'he form of this magnificent Bpecies is some- 
what variable, the width being often greater than the length, 
and sometimes less. Usually, it is transversely broad-oval; 
the apex of the dorsal valve obtusely angular, and that of the 
ventral rather acute. The dorsal valve is moderately and pretty 
uniformly convex ; the ventral valve depressed-convex. The 
beak of the ventral valve projects about two lines above that 
of the dorsal valve, and exhibits a wide, scarcely concave area, 
with a triangular excavation representing the obsolete foramen ; 
the surface is smooth, or with a few concentric imbricating 
furrows of growth. In the inside of the dorsal valve there are 
near, but above the centre, two pyriform muscular impres- 
sions, with their pointed extremities close together and direct- 
ed downwards, while in the upward direction they diverge 
outwards ; they are separated by an obscure rounded ridge, and 
surrounded on the lower side by an elevated angular border, 
which forms a projecting point just below their lower extre- 
mities. Beneath and close to the hinge there is a narrow and 
deep flexuous furrow. The muscular impression at the car- 
dinal angles figured by Davidson in O. ApoUinis (Eichwald), 
O. transversa (Salter), and O. Davidsoni (Salter), are very indis- 
tinct in this species ; the area of the ventral valve does no* 
appear to be striated. The interior of the ventral valve is not 
clearly shewn in any of our specimens. Width usually about 
two inches, but some of the fragments undoubtedly belonged 
to individuals which were three inches wide. The length 
from the beaks to the base, is either equal to or a little greater 
or less than the width, the dimensions being variable. 

Locality and Formation. — Occurs abundantly at the Fourth 
Chute of the Bonne chfere, Pauquette's Rapids, and in the 
Townships of Stafibrd and Westmeath, County of Renfrew, 
associated with fossils of the Trenton and Black River lime- 
stones. 

Collectors — Sir W. E. Logan, J. Richardson, and E. Billings 

Genus Eichwaldia (Billings.) 

Generic Characters. — ^Large valve perforated on the umbo 
for the passage of the peduncle ; the place of the foramen 
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beneath the beak occupied by an imperforate concave plate, 
the interior divided by an obscure medio-longitudinal ridge ; 
interior of smaller valve divided throughout from the beak to 
the front by a very prominent medio-longitudinal ridge ; no 
hinge, teeth, sockets, or other articulating apparatus in either 
valve. 

After a great deal of examination and comparison I have not 
been able to refer the species for which the above generic name 
is proposed to any of the described genera. Although several 
silicified specimens exhibiting the interior have been obtained, 
they do not show any muscular impressions. The perfora- 
tion on the back of the beak was at first supposed to be a 
fracture, but we have now specimens which exhibit its charac- 
ters so completely that I do not think it possible there can be 
any mistake. The internal structure of the larger valve 
somewhat resembles that of Pentamerus or Camaropfwriaj the 
concave plate beneath the beak appearing to be the homologue 
of the floor of the triangular chamber found in these genera. I 
cannot make out however, that it is in any way connected with 
the medio-longitudinal ridge as is the case in both Pentamerus and 
Camarophoiia* In removing the limestone from silicified spe- 
cimens the delicate processes in the interior of species of brac- 
hiopoda are very often destroyed, and it is possible that the 
connection in question may exist in perfect specimens, but not 
appear after treatment with acids. It is therefore uncertain 
whether or not it is attached to the plate beneath the beak. 
If it should be hereafter ascertained that it is so connected, 
the foramen on the umbo would still be sufficient to show that 
this is a new genus, to the establishment of which the charac- 
ters of the smaller valve and the absence of any articulating 
and apophyeary apparatus would be additional characters. As 
other specimens can be procured and as the internal characters 
cannot be well shewn by wood-engraving, I shall for the present 
give figures of the exterior only. 



192 

ElCHWALDIA SUBTEIGONAHS (BilUngS.) 
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Fig. 24. 

Figure 24. A, dorsal yiew ; B, ventral ; 0, side j D, front ; B, apex, shewing 

the foramen. 

Description. — Sub-triangular ; both valves moderately convex 
and smooth, apical angle about ninety degrees or a little less ; 
sides from the beak to about one half the length straight, then 
rounded ; front more or less broadly rounded ; beak of larger 
valve extended, incurved at the point and with a moderately 
large concave area ; beneath beak of smaller valve* stroDgly 
incurved apparently entering the visceral cavity beneath the 
area of the larger valve ; length and width about equal. 

Locality and Formation. — Fourth Chute of the Bonne-ch^re 
and Pauquette's Rapids, associated with numerous fossils of 
the Black River and Trenton Formations. 

Collectors — Sir W. E. Logan, J. Richardson, E. Billings. 

I have the honour to bfe, 
Sir, 
Your most obedient servant, 

E. BILLINGS. 
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Montreal, 1st March, 1858* 

Sib, 

I have now the honour to lay before you some of the 
results of my chemical investigations in connection with the 
Geological Survey during the past year. In the first place, and 
in continuation of the inquiries suggested in my last report, I 
have to offer a series of analysis of various dolomites and mag- 
nesian limestones, and to give the results of some experiments 
which serve to explain the conditions and mode of their forma- 
tion. In this connection it may be well to recall some of the 
principal facts in the history of dolomites, as a preliminary to 
the researches and discussions which are to follow. 

N 
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DOLOMITES. 



The name of dolomite, as is well known, is employed to 
designate a mineral which in its purest state is composed of 
equivalent weights of carbonate of lime and carbonate of mag- 
nesia, these being in the proportions of 50 to 42, or in 100 
parts of 54*35 of carbonate of lime, and 45*65 of carbonate of 
magnesia. This compound is distinguished from carbonate of 
lime by its greater density (which is from 2-85 to 2'90), and 
by its somewhat superior hardness. It is also much less rea- 
dily attached by acids than carbonate of lime, and at ordinary 
temperatures does not perceptibly effervesce with nitric or 
muriatic acids, unless reduced to powder. When calcined it 
gives a mixture of lime and magnesia, which is said to yield 
a stronger mortar than ordinary lime, but which slakes slowly 
and with but little evolution of heat. 

A portion of the magnesia in dolomite is often replaced by 
protoxyd of iron, and more rarely by oxyd of manganese, fhe 
dolomites containing carbonate of iron are generally yellowish 
or reddish on their weathered surfaces, from the change of a 
portion of the iron into hydrated peroxyd, and those contain- 
ing carbonate of manganese become brownish-black on the 
exterior from a similar cause. Both of these .cases may be ob- 
served in the dolomites of the Eastern Townships of Canada. 

Besides the crystallized dolomites which occur in veins and 
ca^rities in various rocks, and have received the names of hitter' 
ipar Q.udp€afl-spar, (the latter in allusion to the pearly lustre 
of the faces of the rhombohedron, which are generally curved), 
we find this double carbonate forming great beds of a rock 
Which is also known by the name of magnesian limestone. 
The yellow magnesian limestones of the Permian system in 
lEhigland are those best known, and have in some cases a total 
'thickness of 300 feet. They are immediately overlaid by gyp- 
seous marls, to which succeed the limestones, gypsum and 
irodk-salt of the Triassic series. Similar magnesian limest^mes 
occur in the Devonian and Carboniferous formations of England 
•atad Russia. Descending in the geological series, we find in 
the Saliferous group of Western Canada and New York, ^beda 
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of dolomite with gypsum, (see Report for 1856, p. 475) ; and 
immediately below, in the Niagara group, there occurs a remark- 
able deposit of dolomite about to be described. In the Report 
just cited, p. 465, 1 have described the dolomites which occur 
interstratified with pure limestones in the Hudson River group. 
The examinations of Messrs. Owen and Whitney have shown 
that in Michigan, Iowa, and Minnesota, the calcareous strata 
immediately overlying the Potsdam sandstone, and correspond- 
ing to the Calciferous sand-rock, are highly magnesian, often 
constituting true dolomites ; and I have found thin layers of 
dolomite among the limestones of the Chazy division on the 
island of Montreal. The argillaceous limestone from this 
formation at Hull, which is employed as a hydraulic dment, 
also contains about 20 per cent, of magnesian carbonate. 

Beneath the oldest known fossiliferous rocks, and among the 
limestones of the Laurentian series, we meet with great beds <rf 
dolomite, sometimes ferriferous, and often containing serpen- 
tine and other silicious minerals (see Report already cited, pp. 
^6 and 482.) 

When on the other hand, we ascend from the Permian, we 
find the Jurassic formation of the Alps containing immense 
masses of dolomite, which also occur in the same formation 
in France and Germany. In the Cretaceous formation dolo- 
mites occur in Gascony, and in the Paris basin ; and in 1855 
I visited in company with the members of the Geological 
Society of France, a deposit of dolomite in the Tertiary strata 
at Pont St. Maxence, in the valley of the Oise, in France, since 
described in the Bulletin of the Society. The dolomite, wHich 
there reposes upon the nummulitic limestone, and is overlaid 
by the calcaire grassier, forms irregular beds or masses several 
feet in thickness. It is in the form of an incoherent sand, 
i^hich consists according to Damour, of nearly pure crystalline 
dolomite, with a little bitumen and some quartzose sand. 
Between it and the overlying fossiliferous limestone, is a thin 
layer of yellowish tufaceous cellular limestone, which does not 
contain a trace of magnesia. (See Bulletin of the Geol. Soc. 
of France, vol. xiii., p. 67.) 

We are indebted to Mr. J. D. Dana for the discovery of a 
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dolomite of recent origin in Matea, an elevated coral island 
near Tahiti, where among the limestones which he supposes 
to be formed by the solidification of coral mud, is one contain- 
ing 8.3 per cent, of carbonate of magnesia, and another which 
according to Prof. Silliman, jr., yields 38.07 per cent, of car- 
bonate of magnesia. This dolomite, which is compact, finely 
granular and very tenacious, is at the same time cavernous, 
and I found its density in powder to be 2.83, its hardness being 
above 4.0. Analysis gave me 38.25 per cent, of carbonate of 
magnesia, 0.30 of silica, and 60.60 of carbonate of lime. — 
(Am. Jour, of Science, [2] xiv. p. 82, and xix. p. 429.) 

The preceding dolomites belong to marine formations, but 
dolomites are said to occur in the lacustrine limestone at Dach- 
ingen near Ulm, and in the brown-coal formation at Qiessen. 

It appears then from the facts which we have here cited, 
that the production of dolomites was continued from the time 
of the earliest known stratified rocks up to the. tertiary period, 
and is perhaps even now going on. 

Physical Characters of Dolomites. — Apart from the altered 
crystalline dolomites of metamorphic strata, the generally crys- 
talline texture of those of unaltered regions is remarkable. In 
some cases the rock is an aggregate of pearly, cleavable grains 
of dolomite, which occasionally have but little coherence, or 
are in the form of loose sand. At other times the rock is con- 
cretionary, having an oolitic or a botryoidal structure, the 
masses often exhibiting a radiated arrangement ; more rarely 
compact varieties of dolomite are met with. The concretion- 
ary action has sometimes, according to Lyell, so far disturbed 
the original arrangement as to obliterate the marks of stratifi- 
cation. Most dolomites exhibit cavities, which have often been 
filled by subsequent deposits of other minerals, and seem to 
indicate a contraction, apparently attendant upon chemical 
change after the deposition of the rock. 

A remarkable mode of occurrence is that in which dolomite 
forms the cement of breccias and conglomerates. I have in 
my last report described rocks of this kind from the Quebec 
division of the Hudson River group, where rounded fragments 
of limestone, shale, and even of dolomite, have been re-cement- 
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ed into a rock by the introduction of a crystalline ferriferous 
dolomite. Analogous to this is the well-known conglomerate 
of the Permian system near Bristol, and in other parts of Eng- 
land, where in hollows of the Mountain Limestone, are found 
accumulations of fragments of this limestone, with others of 
coalHshale, mixed with bon^s and teeth of saurians ; the whole 
cemented together by a red or yellow dolomite, and resting 
unconformably upon the Carboniferous strata. Similar con- 
glomerates occur in the same formation in Normandy, where 
they enclose concretionary masses of nearly pure dolomite, 
while in the Permian rocks of the Vosges concretions of sandy 
dolomite occur imbedded in layers of micaceous sandy clay, 
itself sometimes agglutinated by a dolomitic cement. (Expli- 
cation de la Carte Geologique de France, ii., pp. 15 and 128.) 

In this connection I must recall the existence of a crystal- 
line ferriferous dolomite filling the shells of Orthoceras, Pleuro- 
tomaria and Murchisonia, as also small fissures in the non-mag- 
nesian Trenton limestones of Ottawa, described in the Report 
for 1852, p. 174 ; and I have to remark the existence of simi- 
larly replaced fossils in the Chazy limestone at Montreal. But 
while* these dolomitic casts occur in pure limestone, I have 
presently to describe beds from the Niagara formation, in 
which, on the contrary, purely calcareous corals occur imbedr 
ded in a yellow magnesian limestone. 

Having thus brought together the principal facts in the 
history of magnesian limestones, I proceed to give the analy- 
tical results in support of several of these points, at the same 
time referring to previous Reports already cited for other ana- 
lysis : — 

Dolomites of the Lanrentian series: 1846, p. 124 ; 1853-56, pp. 366—482. 
Dolomites of the Silurian series : 1852, p. 1*74 ; 1853-56, p. 465. 

Analyses of Limestones and Dolomites. 

Chazy Limestone, — Between the beds of the dark compact fos- 
siliferous limestone at the quarries near the St. Lawrence toll- 
gate, Montreal, there are found irregular interrupted layers, oc- 
casionally an inch or more in thickness, of a yellow pulverulent 
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material, containing great numbers of fragments of encrinal 
stems. The matrix is easily crushed, permitting us to sepa- 
rate the organic remains by means of a seive. A portion of 
the yellow powder thus obtained was dissolved with efferves- 
cence by hydrochloric acid, leaving only a residue of white 
silicious matter, and the solution contained lime, magnesia and 
iron, but no alumina ; nor could the presence of manganese, 
nickel, or any allied metals, be detected. The analysis, which 
represents a very ferriferous dolomite with an excess of iron, 
gives the iron as carbonate, while it exists in part as peroxyd, 
and hence the slight increase. 100 parts gave me : — 

Carbonate of lime, 40*95 

" of magnesia, 24*19 

" of iron, 27*03 

Insoluble sand, 9-01 

101-18 

A portion of grayish crystalline limestone, distant about an 
inch from the magnesian layer, left on solution in acid, 18*4 
per cent, of white insoluble matter, and gave only 1.09 per cent. 
of carbonate of magnesia, the rest being carbonate of lime. 

At the above locality there are found casts of orthoceratites, 
consisting of a coarsely lamellar white dolomite, weathering 
reddish-yellow, crumbling, and evidently very ferruginous. 
These are imbedded in a nearly black, fine-grained limestone, 
which, as in the case of similar specimens from Ottawa, is tra- 
versed by thin, irregular veins of dolomite, leading to the casts. 
A portion of this black limestone was dissolved in hydrochloric 
acid, during which process the carbonic acid gas evolved con- 
tained traces of sulphuretted hydrogen. A little iron pyrites 
remained in the insoluble residue, and was dissolved by nitric 
acid with separation of sulphur. The residue thus purified, 
was black when dry from the presence of carbonaceous matter, 
but became white by ignition in the air, and then equalled 
12*8 per cent, of the rock. A dilute solution of soda, aided by 
heat, removed from the calcined residue 9*47 per cent, of sili- 
ca, leaving a matter having nearly the composition of a feld- 
spar. It was examined for sulphate of baryta, which I once 
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detected Id the insoluble residue" of an earthy limestone, but 
coDtaired only a trace of sulphuric acid. An analysis by fu- 
doD with an alkaline carbonate, gave me : — 

Silica, 7302 

Alumina, 18*31 

Lime, ; , -93 

Magnesia, -87 

Alkalies, by difference, 6*87 

10000 

Dolomite ofDvdswell, — In your Report for 1847, p. 54, y©« 
have described the Upper Silurian limestones of Dudswell, which 
are often more or less micaceous and interstratified with mie^r 
ceous schists, but contain, in a stafte which admits of theii 
identification, the characteristic fossils of the Niagara group. 
Sometimes the rock consists of masses of corals of the genera 
Cyatkophyll'iim, Pontes and Favosites, imbedded in a yellowish 
granular pa.ste. The dark, almost black colour of the polish- 
ed corals, -which generally exhibit organic structure, contrasts 
agreeably with the yellow base. In other portions the struc- 
ture of the rock seems to be due to the fact that beds of 
gray fossiliferous limestone have been broken and shattered, 
generally in the plane of stratification, and the fissures subse- 
quently filled up with the yellow paste, which forms layers, 
sometimes half an inch thick, occasionally enclosing the frag- 
ments of gray limestone. Blocks of this variety which you 
have caused to be cut and polished, yield a marble of consider- 
able beauty. 

A chennical examination of these rocks shows that while the 
fossils, and the grayish base which often envelops them, are 

pure carbonate of lime, the yellowish portions are magnesian. 

A fragment of the gray, finely granular limestone, gave me 

6*2 per cent, of insoluble sand, a trace of oxyd of iron, and 1'3 

per cent of carbonate of magnesia, the rest being carbonate of 

lime. 

A specimen of the yellow portion freed from iron pyrites, 

which is often disseminated through it in crystals, gave me aa 

follows : — 
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Carbonate of lime, ^^'^^ 

« of magnesia, ^^'*^^ 

« ofiron 323 

Insoluble quartz sand, 26*72 

98*31 

The proportion of magnesia here present is far from being 
Bufficient to form with the lime a dolomite. Karsten, how- 
ever, many years since pointed out that acetic acid m the 
cold scarcely attacks dolomite, although readily dissolving car- 
bonate of lune ; so that magnesian limestones, when treated 
with this acid, leave a residue of dolomite. By taking advan- 
tage of this reaction, I found a lamellar crystalline limestone 
from Loughborough, which contains 7-5 per cent, of carbonate 
of magnesia, to be a mixture of dolomite and carbonate of 
lime, (Report 1853-6, p. 366), and the same mode of analysis 
was now applied to the yellow magnesian limestone of Duds- 
well. When reduced to powder it effervesced freely with 
acetic acid in the cold, and when a renewed application of the 
acid no longer produced effervescence, the residue was care- 
fully washed and dried. A weighed portion of it was then 
digested with dilute hydrochloric acid, which left a residue of 
52-0 per cent, of sand and pyrites. The composition of the 
soluble part was as follows : — 

Carbonate of lime, 51*75 

" of magnesia, 35*T3 

" ofiron, 12*52 



100*00 



The above numbers correspond very exactly to a dolomite, 
in which a portion of magnesia is replaced by protoxyd of 
iron, while the portion dissolved by acetic acid contained 4*0 
per cent, of carbonate of magnesia, and only a trace of iron. 
The pyrites of this magnesian limestone contained no traces of 
cobalt or nickel. 

Portor Marble. — ^The resemblances as to color and structure, 
between the marble of Dudswell and the black and yellow 
marble from northern Italy, known by the name of PortoTt 
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were such, that I was induced io examine the latter. This 
marble is chiefly wrought in the Gulf of Spezzia, and accord- 
ing to Savi, belongs to the Neocomian formation. It has a 
black or dark-gray ground, susceptible of a high polish, and 
is penetrated by irregular veins of a deep yellow or reddish- 
brown color. These seem to envelope the black masses, and 
sometimes to give rise to a breccia. 

A well characterized specimen of Italian portor was chosen 
for examination. The black compact portions dissolved in hy- 
drochloric acid, leaving no appreciable residue, and contained 
1*0 per cent, of carbonate of magnesia, the rest being carbonate 
of lime. The yellow veins were granular in their texture, 
closely resembling those of the Dudswell marble. By solution 
in hydrochloric acid, they left a residue of silicious sand equal 
to 4'6 per cent., and the solution gave besides lime and a little 
oxyd of iron, magnesia equal to 35*5 per cent, of magnesian 
carbonate. 

Dolomitic Conglomerate of St. Helen. — In your Report for 
1857, p. 15, you have described as occurring on the Island of 
St. Helen, a peculiar conglomerate rock, made up of pebbles 
of shale, chert, sandstone, and sometimes of limestone, which 
latter contain organic remains of Lower Silurian age, the whole 
cemented by a calcareo-silicious paste into a mass exceedingly 
tough, and so solid, that a fracture from a blow passes equally 
through the pebbles and the matrix. The rock is grayish 
within, and weathers deeply of an ochre-yellow. In the report 
already cited, you expressed a doubt as to the age of this con- 
glomerate, which at St. Helen reposes upon the Utica slate, 
but you have since recognized it as belonging to the Lower 
Heldefberg series of the New York geologists. 

Acids at the ordinary temperature, have but little effect 
on this rock ; but by the aid of heat, dissolve from it a large 
amount of carbonates with effervescence. A portion of the 
fine-grained paste gave to hydrochloric acid 46 '0 per cent, of 
soluble matters, consisting of lime, magnesia and protoxyd of 
iron, with but a trace of alumina, and left a silicious sand. 
The composition of the soluble part was as follows : — 
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Garbonata of lime, IT*8 

" of magnesia, 16*4 

" ofironi 25*8 

10000 

You subsequently found a similar yellow-weathering con- 
glomerate reposing on the Calciferous sand-rock at Isle Bizard; 
and Mr. Richardson has observed it in a like position at Ste. 
Anne ; also resting upon Laurentian rocks at Mont Calvaire ; 
and at the White-Horse Rapids upon the Trenton limestone. 
I have examined specimens of the conglomerate from the Ipst 
three localities, and have in each case found the cemen^ to be 
a magnesiaa carbonate of lime, with a large amount of carbo- 
nate of iron. These conglomerates however offer Fome varieties 
in their colour and their imbedded minerals. That from Ste. 
Anne has a base somewhat greenish in color, while that from 
Mont Calvaire is bluish, and holds in addition to pebbles of 
chert and sandstone, fragments of orthoclase, and others of the 
violet-coloured triclinic feldspars of the Laurentian rocks. It 
also contains in abundance, masses of cleavable black augite, 
and others of brownish-black mica. The conglomerate of the 
White-Horse Rapids has a dark greenish base, apparently more 
homogenous than the preceding, and contains in addition to 
quartzite, augite and mica, small fragments of a mineral resem- 
bling obsidian. Large blocks of a similar conglomerate, with 
a greenish, reddish-weathering dolomitic base, are found along 
the shores of the Island of Montreal, near Lachine. In some 
of these blocks, rounded masses of black cleavable augite an 
inch or two in diameter are met with, besides large plates of 
mica, and more rarely fragments of dark green olivine, half 
an inch in diameter. 

The cement of these conglomerates is not however always 
dolomitic, for some of the beds at Mont Calvaire are dis- 
tinguished by the absence of any yellow colour on the wea- 
thered surfaces, and by effervescing freely with acids. The 
cement of these is a nearly pure carbonate of lime, without 
iron and with but a trace of magnesia. 
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Point Levis. — ^In my last report, (p. 464) I have described 
the conglomerates of Point L^vis, which in a paste of silicious 
yellow-weathering dolomite, hold pebbles of pure limestone, 
and others of yellow crystalline dolomite. One of the latter 
yielded on solution 4*6 per cent, of silicious sand, and the 
solution, besides carbonate of lime and a little iron, gave 33'8 
per cent, of magnesia. These imbedded masses of dolomite 
are perhaps concretionary. 

A fragment of the travertine whose beds occur associated 
with these dolomites, gave me by analysis, 9'3 per cent, of 
silicious sand, and 0'75 per cent, of carbonate of magnesia, the 
remainder being pure carbonate of lime. Prof. J. W. Dawson, 
who has kindly examined a section of this limestone microsco- 
pally, finds in it no trace of organic structure, and confirms my 
opinion, expressed in my last report, that it is a travertine or 
calcareous sinter. 

Gdsp^. — The lower pori:ion of the Hudson River group in 
Gaspd, exhibits in several parts a thin-bedded, black, very 
compact rock, of an argillaceous aspect, associated with grap- 
tolitic shales. It weathers reddish-yellow, and is character- 
ized by the occurrence of thin crystalline crusts of carbonate 
of lime adhering to the surface of the beds, and giving to por- 
tions an appearance like what is called moirS. The rock is 
but slightly attacked by acids in the cold ; hydrochloric acid 
decomposes it however by heat, leaving a residue of fine white 
argillaceous matter. The analysis gave as follows : 

Carbonate of lime, 43- 1 7 

*^ ofmagnesia, 32*12 

Oxyd of iron with alumina, 4-10 

Insoluble residue, 20*30 

100-00 

From the proportion of argillaceous matter which this do- 
lomite contains, it was probable that it might yield a hydrau- 
lic cement. By calcination it assumed a pale buff colour, and 
when afterwards pulverized and made into a paste with water, 
became hard after five minutes under water, and soon acquired 
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a great degree of solidity. It will probably prove to be very 
valuable for hydraulic constructions. 

Mansanesian Dolomite. — ^The dolomites of the Eastern Town- 
ships have been described in previous reports as often associated 
with chrome, titanium and manganese. The iron ore of the 9th 
lot of the 9th range of Sutton occurs in part as a band of mas- 
sive peroxyd, and in part as octahedral crystals of magnetite, 
disseminated with chlorite through a grayish granular dolo- 
mite, which weathers brownish-black from the presence of 
manganese. The crystals of iron ore are arranged in bands in 
this dolomitic belt, portions of which, an inch or two in thick- 
ness, are often free from imbedded minerals. Such a portion 
was taken for analysis and gave the following results : — 

Carbonate of lime, 40*10 

" of magnesia, 2020 

" of iron, 1065 

'' of manganese, 7*65 

Insoluble, 21*45 

100*00 

The insoluble residue was nearly pure quartz. The asso- 
ciated crystals of magnetite contained no foreign metals. The 
dolomite, which contained no trace of nickel or cobalt, is re- 
markable for the large amount of carbonate of manganese, 
whose occurrence is interesting in connection with the pre- 
sence of this metal in two distant parts of the same series 
of rocks. In the metamorphic strata of Massachusetts, New 
Hampshire and Maine, beds of manganese spar occur inter- 
stratified with micaceous schists. This spar is not a pure sili- 
cate of manganese, but contains small portions of lime and 
iron as silicates, together with grains of quartz, and in some 
cases considerable amounts of disseminated carbonates of man- 
ganese, iron and lime. 

In the Island of Newfoundland, a massive carbonate of man- 
ganese has been found at Placentia Bay, imbedded in slates 
which are supposed to be of Silurian age. This mineral, for 
a specimen of which I am indebted to Prof. Dawson, is com- 
pact and impalpable in texture, brittle, with a conchoidal 
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fracture and a feeble waxy lustre ; slightly translucent on the 
edges ; colour, fawn to pale chesnut-brown ; streak white ; 
hardness 4'0 ; density, 3'25. The specimen shows faint lines, 
which seem to be those of deposition, and give to the mass the 
aspect of a sinter. It is incrusted and penetrated in parts with 
black crystalline oxyd of manganese. 

This mineral is not attacked by acids in the cold, but with 
heat readily dissolves in nitric acid with eflFervescence of car- 
bonic acid, leaving a residue of 14*4 per cent, of silica, of 
which all but two per cent, were readily soluble in a dilute 
solution of potash. It contained besides, 84*6 per cent, of 
carbonate of manganese, with small portions of lime and iron, 
and a trace of magnesia. This substance is thus, apart from the 
intermingled silica, a very pure carbonate of manganese or 
diallogite. Manganese, from the facility with which it passes 
into a higher state of oxydation, is generally separated in the 
form of peroxyd from those mineral waters which contain it, 
although Sir Robert Kane has described a deposit of an impure 
earthy variety of carbonate of manganese from beneath a bog 
in Glendree, in Ireland. The occurrence of this carbonate 
mixed with silica in Silurian rocks, enables us to explain the 
formation of the beds of silicate of manganese which occur in 
the metamorphic strata of the same age. 

Dolomites of Gait. — The magnesian character of large por- 
tions of the Niagara limestone in the Western United States, 
has been noticed by Mr. Whitney, in his Report on Lake Su- 
perior and the adjacent regions. The geodes of pearl-spar 
from Niagara Falls, which are associated with calcite, selenite, 
and more rarely with the sulphates of baryta and strontia, and 
with fluor-spar, occur (at least in the specimens now before 
me,) in a finely granular magnesian limestone. In the vicinity 
of Gait, we meet with a remarkable formation of dolomite, 
which ib interposed between the Niagara limestone and the 
overlying Onondaga salt group, and attains, even in Western 
Canada, a considerable, but as yet undetermined thickness. 
It corresponds, according to Mr. James Hall, to the magnesian 
limestone of Leclaire, on the Mississippi river, which has there 
a thickness of 600 feet. It is characterized at Gait by the 
presence, in great numbers, of the casts of the interior of Afe- 
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galamui CanaiensU^ the shells of which have disappeared. The 
casts, as well as the enveloping rock, are made up of a yel- 
lowish-gray crystalline dolomite. The vacant spaces left by 
the disappearance of the shell retain its markings, and have 
small crystals of dolomite scattered over their walls. 

Besides the rock from Gait, I have examined four other spe- 
cimens of this magnesian limestone from that vicinity, which 
are wrought as building stones, and which you placed in my 
hands. The first of these is from McDonald's quarry, Guelph ; 
the second from Hewitt's quarry, Puslinch ; and the third and 
fourth from Strange's quarry, Rockwood. The first three 
closely resemble each other and the dolomite of Gait. 
They are made up of crystalline cleavable grains, which under 
a lens, exhibit the pearly lustre characteristic of dolomite. 
The rock is of a yellowish colour, cellular, exhibiting little 
cavities lined with crystals, and is not very strongly coherent. 
The first three specimens exhibited no fossils ; but the fourth 
specimen, which is more coarsely crystalline, and more coher- 
ent than the others, contains in great numbers, fragments of 
encrinal columns, replaced by a white spar, whose colour con- 
trasts with the bluish tint of the base. This rock is cellular 
like the last, and is in every part a dolomite. These speci- 
mens efiervesce very feebly with cold acids, but are dissolved 
by the aid of heat, leaving in the case of three ^nd four, 0*90, 
and 0*65 per cent, of insoluble matter. They are all pure do- 
lomites, containing 54*0 per cent, of carbonate of lime, the 
rest being carbonate of magnesia.* 

* The foUowing facta with regard to the dolomites of the palaeozoic rocks of 
the Mississippi yalley have been kindly furnished me bj Mr. James Hall. We 
haye in ascending order — 

1. The so-called Lower Magnesian limestone, which is the equivalent of the 
Oaleiferons sandrock, and is from 200 to 250 feet thick. It is the lead-bearing 
rock of Missouri, and probably contains the cobalt ores of that region. 

2. The Galena limestone ; about 250 feet of dolomite interposed between the 
Trenton and the Hudson River group. It is the lead-bearing rock of Iowa, 
Wisconsin and Illinois. 

3. The Niagara limestone, also dolomitic, about 250 fbet thick, and some- 
tmes holding galena and blende. 

4. The Leclaire or Gait dolomite alreadj described. 

5. The magnesian limestone of the Onondaga salt group — 100 feet thick. 

6. A dolomitic deposit in the upper part of the Carboniferous limestone serief. 
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Dolomites with an excess of Magnesia* — ^We have seen that 
pure dolomites consist of equal equivalents of the two car- 
bonates, corresponding to 54*35 of carbonate of lime and 45*65 
of carbonate of magnesia, and that where the carbonate of lime 
is in excess, it is in a state of mixture, and readily removed by 
acetic acid from the double carbonate. There are not want- 
ing, however, rocks in which the magnesian carbonate pre- 
dominates over the lime, leading us to suppose a mixture of 
magnesite with the dolomite. 

The examples of dolomites with an excess of carbonate of 
magnesia are numerous. Of two specimens from the Muschel- 
kalk of Thuringia, one gave to Rammelsberg, 51*54 *of car- 
bonate of lime and 48*57 of carbonate of magnesia; while the 
other yielded to Senft, 42*9 of carbonate of lime and 55*4 of 
carbonate of magnesia, besides 2*7 of carbonate of iron =101*1. 
(Senft, die Felsarten, p. 1 30.) A very pure bituminous dolomite 
from the Salzberger Alps, gave to Lippold, carbonate of lime, 
51*48 ; carbonate of magnesia, 46*13 ; and a lacustrine dolomite 
from the brown-coal deposit near Giessen, afforded Knapp, 
carbonate of lime, 42*80; carbonate of magnesia, 49*63 ; oxyd 
of iron, 1*65; insoluble, 1*42.* In like manner, Whitney 
(Report on Lake Superior, vol. ii. p. 193,) found for a dolo- 
mite from the Calciferous sand-rock, carbonate of lime, 25-28 ; 
carbonate of magnesia, 82*57 ; besides 0*45 of oxyd of iron, 
traces of alumina, and 37*0 of sand. A direct determination 
of the carbonic acid confirmed the correctness of this analysis. 

The variegated marls of the keuper, or upper part of the 
Triassic system in Germany, according to Alberti, often con- 
tain an excess of magnesian carbonate, and are very slightly 
attacked by acids. The analysis of a tender greenish-gray 
schistose marl from Tubingen, gave carbonate of lime, 14*56 . 
carbonate of magnesia, 19*10 ; oxyd of iron, 3*40 ; alumina, 
3-92; clay, 59*12=100*10. (Senft, die Felsarten, p. 134.) 

A dark-gray rock associated with limestone from the keuper 
near Solothurn gave to Vdlckel : carbonate of iron, 33*94 ; 
carbonate of magnesia, 54*55 ; carbonate of lime, 0*67 ; silicate 



* Bee Liebtg and Eopp's Jahresbericht, 1848, rol. ii. page 501, (Eag. od.)— 
and 1851, p. 873. 
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of alumina, 8'89 ; water and organic matters, 1*95. — (L. & K., 
JahresbericfUy 1849, p. 581. Eng. ed.) 

In these two analyses we see the transition from dolomites 
to a ferriferous magnesite like those of Sutton and Bolton, 
described in my Report for 1856, p. 460. 

ON THE ORIGIN AND FORMATION OP DOLOMITES AND MAGNE- 

SIAN LIMESTONES. 

This question has long been regarded as one of extreme dif- 
ficulty, and among the many solutions hitherto proposed none 
appear to be satisfactory. I propose to notice them briefly, 
and to indicate the facts and experiments which bear upon 
the subject. 

Agency of Organic Life. — In a previous Report I have al- 
luded to the well-known fact that carbonate of magnesia oc- 
curs in but very small quantities in calcareous tufas and tra- 
vertint. The same thing is true in the case of limestones of 
organic origin, which are generally nearly pure carbonate of 
lime. The limestones of Montreal and Dudswell among others, 
seldom contain more than one per cent, of carbonate of mag- 
nesia. Such limestones are made for the greater part of the 
remains, often finely comminuted, of corals and moUusks, and 
the living species of these are in general nearly pure carbon- 
ate of lime. The analyses of Silliman and myself, and the 
more recent ones of Forchammer, show that corals generally 
contain less than one per cent, of magnesian carbonate ; and 
the same is true of the shells of Nautilus^ Pinna, Tritoniwin, 
Cerithium, Terehrattda and Modiolopsis. Forchammer however 
found in Corallium nobile 2*1 per cent, of carbonate of magne- 
sia, in Isis hippuris 6*36 per cent., and in difierent species of 
Serptda from 1*35 to 7*64 per cent, of carbonate of magnesia ; 
but these genera form exceptions to the general rule. 

The Millepores, in like manner, are in great portion made 
up of carbonates ; in some species the mineral matter is almost 
entirely carbonate of lime, while in others the carbonate of 
magnesia forms from 16*0 to 19.0 per cent, of the inorganic 
portion. These millepores are often very abundant, and a 
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non-magDesiati species forms beds on the northern shores of 
France, which are wrought for burning into lime, while a 
species containing a large proportion of magnesia is very- 
abundant on the coast of Algiers. Mr. Damour has called 
attention to the part which these millepores may play in the 
production of magnesian limestones (Annales de Ckimie et de 
Physiqtie, 3d series, vol. xxxii. p. 362.) He however describes 
them as dissolving readily in acetic acid, which would seem to 
indicate the absence of dolomite. 

The carbonates of lime and magnesia are both much more 
soluble in carbonated water than the double carbonate, which 
according to Bischoff, yields little or no magnesia to a solution 
of carbonic acid. Grandjean, and after him Sandberger, sup- 
poses that certain dolomites may have been formed from lime- 
stones containing an admixture of carbonate of magnesia, by 
the action of carbonated waters, which might give rise to dolo- 
mite and a soluble bi-carbonate of lime ; the iron and other 
metallic oxyds, being thus concentrated in the residue, their 
predominance in some dolomites would be explained. — (Llebig 
and Kopp, Jahresbericktf 1848, [Eng. Ed.] vol. ii. p. 501 •) 

Torchammer, in attempting to illustrate by experiment the 
formation of dolomite, found that when a solution of bi-car- 
bonate of lime is mingled with sea- water at a boiling heat, the 
precipitated carbonate of lime carries down with it 12-23 per 
cent, of carbonate of magnesia ; while, if carbonate of soda be 
mixed with the solution of bi-carbonate, the proportion of 
magnesian carbonate in the precipitate may rise to 27*93 per 
cent. The amount of magnesia separated, according to him, ap- 
pears to augment with the temperature. — (Ibid, vol. ii. p. 575.) 

Haidinger long since endeavoured to explain the formation 
of dolomite and its frequent association with gypsum, by sup- 
posing that a reaction between carbonate of lime and sulphate 
of magnesia might give rise to sulphate of lime and carbonate 
of magnesia. At ordinary temperatures, it is true, the inverse 
affinities prevail. Mitscherlich found that a solution of gyp- 
sum was completely decomposed after fourteen days contact 
i?^th carbonate of magneda, into sulphate of magnesia and 
earbonate of lime, and the same decomposition takes place 

o 
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when solution of gypsum is filtered through dolomite. Haid- 
inger however conjectured that at an elevated temperature 
these affinities might be reversed, and this has been confirmed 
by Morlot, who found that when a mixture of one equivalent 
of crystallized sulphate of magnesia and two equivalents of 
calcareous spar is heated in sealed tubes to 200°. Centigrade, 
it is completely converted into dolomite and sulphate of lime. 
(L. & K., Jahresberichtf 184S, vol. ii, p. 500.) 

Marignac, in like manner, found that at 200°. Centigrade, 
carbonate of lime with a solution of chlorid of magnesium, 
slowly gave rise to a double carbonate of lime and magne- 
sia : after six hours the product contained 52-0 per cent, of 
carbonate of magnesia. — (Favre. BulL Soc. Geol. France [2], 
vi., p. 318.) 

De S^narmont found in some experiments with mingled 
solutions of bi-carbonate of magnesia and chlorid of calcium, 
that at the ordinary temperature, and at temperatures below 
100°. Centigrade, a precipitate of pure carbonate of lime 
separates, provided that the proportion of chlorid of calcium 
present is more than equivalent to the magnesia in solution; 
but at 150°. whether the lime-salt be in excess or not, a pre- 
cipitate of carbonate of magnesia is obtained, with little or 
no lime. The conditions of this last experiment are similar 
to that of Marignac, for the carbonate of lime which separates 
at 100^. is afterwards decomposed at a high temperature by 
the magnesian chlorid. By double decomposition of carbonate 
of soda and sulphate of magnesia at from 160<>. to 175^. and 
also by the action of a heat of 155^ upon a solution of bi-car- 
bonate of magnesia, De S^narmont obtained crystallized carbo- 
nate of magnesia. {Ann. de Chim. et Fhys. [3] vol. xxxii. p. 148.) 

Taking the experiments of Morlot and the theory of Haidin- 
ger as a point of departure, Favre attempts to explain the 
formation of dolomites. He supposes that eruptions of igneous 
rocks, at the bottom of a sea 500 or 600 feet in depth, would 
afford the necessary conditions of heat and pressure ; and since 
the dolomites of the Alps are associated with melaphyres, 
which are more or less magnesian, he supposes a simultaneous 
eyolution of sulphurous and hydrochloric acids ; these, acting 
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upon the ejected rocks, would produce the magnesian salts 
necessary for the conversion into dolomites of the adjacent 
limestones, which, according to him, are interstratified near , 
their base with pyroxenic tufa. These dolomites of the Tyrol 
are filled with small cavities, while they retain the marks of 
stratification, and exhibit the remains of corals and encrinites. 
Favre supposes that they were originally deposited as pure 
limestones, and in their subsequent conversion into dolomites 
became cavernous. He conceives that the sea beneath which 
the volcanic eruptions took place was widely extended, and 
thus explains the formation of dolomites far away from any 
intrusive rocks. At the same time, however, he admits that 
the compact dolomites in many stratified rocks have been ori- 
ginally deposited as such and are not the result of alteration- 

To this hypothesis of Favre, Coquand opposes the insuffi- 
ciency of the erupted masses to heat the water to the tempe- 
rature required, and he supposes waters, charged with carbo- 
nate of magnesia, to have been the agent of the alteration. 

The famous theory of Von Buch, based in great part upon 

these dolomites of the Tyrol, supposes that the dolomization 

of limestones has been efiected by the intervention of some 

volatile compound of magnesia evolved during the eruption of 

the porphyries of that region. In support of this hypothesis, 

Durocher made the experiment of heating together to low 

redness, in an iron tube, fragments gf porous limestone and 

anhydrous chlorid of magnesium for some hours. The soluble 

matter being then washed away, the residue effervesced 

strongly at first with hydrochloric acid ; but the action then 

became feebler, and the residue exhibited transparent crystals 

Tinder the microscope, which were supposed to be dolomite, 

but do not appear to have been further examined. (Philos. 

Magazine [4], vol. ii. p. 504.) 

To this theory of Von Buch it is to be objected, how- 
ever, that neither the chlorid nor any other known com- 
pound of magnesium, is volatile ; and that it is only by the 
hypothesis of Favre, which supposes the intervention of water, 
that we can connect the dolomization of limestones, with the 
eruption of the igneous rocks. DelanouS and Daubeny have 
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rejected the hypothesis of Von Buch ; and Fournet has since 
shown that the melaphyres associated with the dolomites of 
the Tyrol, so far from being intrusive rocks, are themselves 
stratified rocks, probably of Carboniferous age, metamorphosed 
in situ, and that their alteration was effected long before the 
deposition of the dolomites, which are of the Jurassic period. 
Between these metamorphic strata and the dolomites are beds 
of unaltered Triassic rocks, including the MuschelJcaJk, and a 
conglomerate which holds rolled pebbles of the subjacent me- 
laphyres. (BuIL Soc. GeoL de France [2,] vi., pp. 606-516.) 

Delesse has remarked that in many instances limestones 
which have been regarded as dolomitized by the proximity of 
igneous rocks, have been rendered crystalline, but contain no 
magnesia. D lanou^ has pointed out examples of a similar 
error in the crystalline limestones of the calamine mines in 
Belgium, where in cases of supposed dolomization by contact 
with igneous rocks, he found no increase in the proportion 
of magnesia. 

The preceding facts show that dolomites have been formed 
under conditions where the theoiy of the intervention of vol- 
canic and metamorphic agencies is inadmisible, and we are are 
to conclude that they have been deposited as magnesian sedi- 
ments in seas or basins, sometimes lacustrine, from waters which 
often permitted the development of animal life. The condi- 
tions required for the separation of carbonate of magnesia from 
the sea or other waters, therefore naturally claim our atten- 
tion, as a first step towards the solution of the problem before 
us. I have shown, in my last Report, that the precipitate 
produced by carbonate of soda in a water containing soluble 
salts of lime and magnesia, consists in great part of carbonate 
of lime, the magnesian salts being decomposed only after the 
lime has been removed. Some experiments since made with 
carbonated waters, serve further to illustrate this geologicallr 
important fact. 

If to an artificial sea-water, containing besides common 
salt, chlorids of calcium and magnesium in the proportion 
of one equivalent of each, we add a solution of bi-carbonate 
of soda in water saturated with carbonic acid, a gelatinous 
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precipitate separates, which immediately becomes crystalline. 
This precipitate being separated after a few hours, washed, 
dried and submitted to analysis, gave for three successive 
precipitations from the same liquid, 2'20, 2*00, and 1'23 per 
cent, of carbonate of magnesia, the remainder being carbo- 
nate of lime. It thus appears that the proportion of car- 
onate of magnesia precipitated, diminished as the magnesian 
salt became predominant in the solution, which now gave 
no further precipitate with bi-carbonate of soda, but depo- 
sited, by evaporation to dryness, a granular residue of 
hydrated carbonate of magnesia with a little carbonate of 
lime. From a litre there was thus obtained by evaporation, 
4*19 grams of carbonate of magnesia with 0'14 grams of 
carbonate of lime, while the soluble portion contained in the 
form of chlorid, 1*176 of magnesia, but no lime. 

By boiling for thirty minutes a part of the above solu- 
tion, from which the first portion (about one-third,) of the lime 
had been thrown down, there was obtained a precipitate, 
which for a litre, equalled 0*666 grams of carbonate of lime, 
and 0'173 of carbonate of magnesia. Another portion of the 
same solution gave by spontaneous evaporation, for a litre 
0'805 of carbonate of lime, without any carbonate of magnesia. 

If we employ a more dilute solution of bi-carbonate of soda 
in the preceding experiment, there is no immediate precipitate 
of carbonate of lime. A solution was prepared with one litre of 
water and 29 2 grams (J eq.) of sea-salt, 13'8 grams (J eq.) of 
chlorid of calcium, and 50*7 grams (J eq.) of crystallized hydro- 
chlorate of magnesia, with an addition of lO'O grams of crystallized 
sulphate of soda. In another litre of water were dissolved 42*0 
grams (J eq.) of bi-carbonate of soda, and a stream of carbonic 
acid gas was passed through the liquid to saturation. Of this 
solution 500 cubic centimetres would have been required to 
decompose the whole of the chlorid of calcium in the first solu- 
tion, and 200 were gradually added to it with stirring, without 
producing any visible effect ; a third portion of 100 cubic cen- 
timetres caused a slight turbidness, which was goon replaced 
by a crystalline precipitate adhering to the sides of the vessel, 
and gradually augmenting in quantity. After a repose of forty 
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hours at 68^ F., the precipitate was collected and analyzed. 
It contained 96*7 per cent of carbonate of lime, and 3*3 of 
carbonate of magnesia, and equalled 4*304 grams. 

The liquid, augmented by the washings of the precipitate, 
measured 1*400 cubic centimetres ; one -half of this was mixed 
with 100 cubic centimetres of the solution of bi-carbonate, be- 
ing the quantity required for the decomposition of the remain- 
ing lime-salt. There was no immediate change apparent; 
but after twenty-four hours a crystalline precipitate was col- 
lected, which consisted of carbonate of lime, 97*4 ; carbonate 
of magnesia, 2*6 ; and equalled 2-288 grams. 

The explantion of these facts is found in the power of car- 
bonate of magnesia to decompose tbe salts of lime, convert- 
ing them into carbonate. We have already mentioned the 
observation of Mitscherlich, that carbonate of magnesia, and 
even dolomite decomposes a solution of gypsum at the ordinary 
temperature, with formation of sulphate of magnesia ; and 
Bineau has very recently shown, that if we evaporate solutions 
containing bi-carbonates of lime and magnesia, in presence of 
sulphate or muriate of lime, either at the ordinary temperature 
or by artificial heat, the carbonate of lime is deposited with 
but a trace of magnesia ; from this he concludes that the 
carbonates of magnesia exhibit with all the soluble salts of 
lime, the same reactions of incompatibility as the correspond- 
ing carbonates of potash and soda. (Ann. de Chim. et de Phys., 
[3], vol. 51, p. 302.) 

Another cause which prevents the precipitation of carbo- 
nate of magnesia with the carbonate of lime, even when other 
salts of lime no longer exist in the solution, is found in the 
great solubility of bi-carbonate of magnesia as compared with 
the bi-carbonate of lime. According to BischofF, carbonate of 
lime requires for its solution about 1000 parts of water satu- 
rated with carbonic acid, and I have found in a solution of 
bi-carbonate of lime saturated under pressure and then allow- 
ed to stand for twenty-four hours, in an imperfectly closed 
vessel, at a temperature of 60^ F., only 0.730 grams of carbo- 
nate to a litre, while by adding known portions of carbonate 
of soda to a solution of chlorid of magnesium in excels, and 



215 

then passing a current of carbonic acid through the solutioui 
I have found it easy to obtain solutions containing 10*0 granaft 
of magnesia, equal to 21*0 grams of carbonate of magnesia to 
a litre of water, or 2*1 per cent. 

Bineau found that by by the aid of a current of carbonic 
acid prolonged for several days, a solution might be ob- 
tainedy containing 11*2 grams of magnesia, combined with 
very nearly two equivalents of carbonic acid, in a litre of 
water. Such solutions by spontaneous evaporation in the 
open air, lose carbonic acid and deposit carbonate of magne- 
sia, and finally retain only 0*108 grams of magnesia in a litre^ 
with carbonic acid sufficient to form a sesqui-carbonate. Bi- 
neau however remarked that in some cases, by the process 
of evaporation, solutions of sesqui-carbonate were obtained 
holding 0*17 grams of magnesia to the litre. These su- 
per-saturated solutions, when transfeixed to close vessels, 
deposited a portion of their magnesia in the form of car* 
bonate. This curious reaction, which depends upon the 
spontaneous decomposition of the sesqui-carbonate of magne*- 
sia into the bi-carbonate and the neutral salt, I have observed 
in a very remarkable manner in the spontaneous evaporation 
of carbonated saline mineral waters. A litre of water from 
the Plantagenet spring was allowed to evaporate in an open 
porcelain basin in summer until its volume was reduced to 
one-fifth, during which process, a crystalline crust of carbo- 
nates of lime and magnesia, was deposited. The clear solu- 
tion being poured ofi*, and transferred to a carefully closed 
bottle, deposited after two or three days, a strongly adherent 
crystalline crust of hydrated carbonate of magnesia, chiefly 
upon the lower parts of the vessel. The amount of the pre- 
cipitate was equal to 0*772 grams of carbonate of magnesia for 
a litre of the solution, which contained no lime, but abun- 
dance of chlorid of magnesium and bi-carbonate of magnesia, 
after the separation of the carbonate. 

When recently precipitated hydrated carbonate of magne- 
sia is added to a solution of bi-carbonate of lime, it immedi- 
ately dissolves, but the transparent solution soon after be- 
comes troubled from the precipitation of carbonate of lime. 
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This reaction is precisely analogous to that produced by car- 
bonate of soda, which with bi-carbonate of lime gives a preci- 
jyitate of neutral carbonate. The carbonate of lime thrown 
down from solutions of bi-carbonate of magnesia is always 
nearly pure ; and the results of a great variety of experiments 
undertaken in the hope of producing a double carbonate of 
lime and magnesia have shown me that when the bi-carbonates 
of lime and magnesia are dissolved in pure water, in solutions 
of sea-salt, of chlorid of magnesjum, or of carbonate of soda, 
and evaporated at the ordinary temperature, or heated to 100^ 
F., the carbonate of lime is deposited as in the previous ex- 
periments, carrying with it only traces of the magnesian car- 
bonate, which is afterwards separated by elevating the tempe- 
rature nearly to the boiling-point, or by farther evaporation. 

The addition of chlorid of calcium suffices to decompose 
the magnesian bi-carbonate and to precipitate carbonate of lime 
even at ordinary temperatures ; but when the solution of the 
two bi-carbonates is boiled, even in the presence of chlorid of 
calcium, a portion of the magnesian carbonate falls down with 
the carbonate of lime, as in Forchammer's experiments. In 
none of these conditions however do we obtain that double 
carbonate of lime and magnesia, insoluble in acetic acid, which 
forms the base of the magnesian limestones, and Mr. J. D. 
Whitney, in commenting upon Morlot's investigations which 
we have already cited, has well remarked that we have no 
evidence in these of the formation of a true dolomite. 

I have found in the course of my experiments that the intro- 
duction of a soluble sulphate modifies in an unsuspected man- 
ner the results already described. Mitscherlich found gypsum 
to be incompatible at ordinary temperatures with carbonate 
of magnesia, but it is no longer so in the presence of an excess 
of carbonic acid ; in fact, gypsum may be crystallized from a 
solution of bi-carbonate of magnesia. If to a solution of bi- 
carbonate of lime, we add a sufficient quantity of sulphate of 
magnesia, and allow the liquid to evaporate at the ordinary 
temperature, or by a gentle heat, to a small volume, the whole 
of the lime is deposited in the form of crystalline gypsum. 
The same result is obtained when bi-carbonate of lime is added 
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to a solution containing Bea-salt, chlorid of magnesium and 
sulphates. By evaporation at a temperature of from 90<^ to 
100^ F. the gypsum is entirely deposited before the separa- 
tion of the sea-salt commences, while the bi-carbonate of mag- 
nesia remains in solution, and is only separated by evaporation 
to complete dryness or by ebullition. This reaction may help 
to explain the frequent association of gypsum and dolomite, 
as well as the frequent occurrence of both of these in fresh- 
water formations. 

It is evident that with the facts as yet before us, we are not 
able to determine with certainty the manner in which dolo- 
mites have been formed. Bi-carbonate of magnesia may 
however be produced in two ways: first, by the action of 
bi-carbonate of lime upon waters containing both sulphates 
and magnesian salts, gypsum being generated at the same 
time; and secondly, by the action of bi-carbonate of soda 
upon magnesian waters from which the lime has previously 
been separated, either as carbonate by the previous action 
of bi-carbonate of soda, or by evaporation in the form of 
sulphate, as takes place during the concentration of sea- 
water. From these solutions beds of carbonate of magnesia 
may readily be formed by evaporation in limited basins, 
precisely as we conceive gypsum and rock-salt to have been 
deposited ; and if we suppose an admixture of carbonate of 
lime deposited from the alkaline waters or any other source, 
we have all the elements of dolomite, although not chemically 
combined as a double salt. H. Ste. Claire Deville, in his beau- 
tiful researches on the doubly carbonates, found that when a 
mixture of basic carbonate of magnesia with bi-carbonate of soda 
and water is exposed to a gentle heat, a slow combination en- 
sues, and the mixture is transformed into a mass of small trans- 
parent crystals, which are an anhydrous double carbonate of 
soda and magnesia, insoluble in water, — in fact, a soda- 
dolomite. (Ann. de Chim, et Phys. [3] vol. xxxiii. p. 89). 

A similar reaction between the mingled carbonates of lime 
and magnesia, under conditions not yet understood, may pro- 
bably result in their gradual transformation into dolomite. 
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FISH KANURES. 

Before describing the results of some enqairies into the 
value of these manures, and the practicability of introducing 
their manufacture into Canada, it may be well to explain 
briefly certain principles which may serve to guide us in the 
appreciation of the subject. Modern investigations of the che- 
mistry of vegetation have led to a more or less correct under- 
standing of the laws of vegetable nutrition and the theory of 
manures, and we are all aware how many natural and artificial 
matters have been proposed as substitutes for the manure of the 
stable and farm-yard. Foremost among these ranks the Peruvian 
guano, composed for the most part of the exuviae of sea-birds, 
and employed for centuries by the Peruvians as a powerful 
stimulant to vegetation. This substance owes its value to 
the phosphoric acid and ammonia which it is capable of afford- 
ing to the growing plant ; the former element being indispen- 
sable to the healthy development of vegetation and entering 
in large proportion into the mineral matter of the cereals, 
while ammonia furnishes, in a form capable of assimilation, 
the nitrogen, which with the elements of water and carbo- 
nic acid, makes up the organic tissues of plants. Besides 
these essential principles, plants require sulphuric acid, chlo- 
rine, potash, soda, lime, magnesia and oxyd of iron, all of 
which elements are found in their ashes, and are required for 
their healthy growth. In a fertile soil all of these ingredients 
are present, as well as phosphoric acid and ammonia, which 
last substance is constantly produced by the decay of animal 
and vegetable matters, and is either at once retained by the 
soil, which has the power of absorbing a certain portion of it, 
or is evolved into the air and afterwards dissolved' and brought 
down by the rains to the earth. 

Many of the mineral elements of a soil are present in it in 
an insoluble form, and are only set free by the slow chemical 
re-actions constantly going on under the influence of air and 
water. Such is the case with the alkalies, potash and soda, and 
to a certain extent with the phosphates. Now although there 
is probably no soil which does not yield by analysis quantities 
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of all the mineral elements sufficient for many crops, yet by 
long and uninterrupted tillage the more soluble combinations 
of these elements may be all taken up, and the land will then 
require a certain time of repose in order that a store of more 
soluble matters may be formed. Hence the utility of fallows. 

In my analyses of the soils of the Eichelieu valley, in the 
Report for 1850, pp. 79-90, I have shown, by comparing the 
virgin soils with those exhausted by continued crops of wheat 
during fifty years, that the proportions of phosphoric acid and 
magnesia, elements which are contained in large quantities in 
this grain, have been greatly diminished, but the soil still 
contains as much phosphate as it has lost, and this only 
requires to be rendered soluble in order to be available to 
vegetation. 

In forests and untilled lands the conditions of a healthy ve- 
getable growth are seldom wanting ; the soil affords in suffi- 
cient quantity all the chemical elements required, while the 
leaves and seeds which annually fall and decay, give back to 
the earth a great proportion of the elements which it has 
yielded. In this way the only loss of mineral matter is that 
which remains stored up in the growing wood or is removed 
by waters from the soil. Far aifferent is the case in culti- 
vated fields, since in the shape of corn, of fat cattle, and the 
products of the dairy, we remove from the soil its phosphates, 
alkalies and nitrogen, and send them to foreign markets. 
The effect of tillage becomes doubly exhaustive when by arti- 
ficial means we stimulate vegetation without furnishing all 
the materials required* for the growing plants. Such is the 
effect of many special manures, which while they supply cer- 
tain elements, enable the plants to remove the others more 
rapidly frona the soil. A partial exhaustion of the soil results 
likewise from repeated crops of the same kind ; for the ele- 
ments of which the cereals require the largest quantity are 
taken in smaller proportions by green crops, and reciprocally, 
so that by judicious alternations the balance between the dif- 
ferent mineral ingredients of the soil is preserved. 

One of the great problems in scientific agriculture is to 
supply to the soil the ammonia and the mineral matters ne- 
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cessary to support an abundant vegetation, and to obtain from 
various sources these different elements at prices which will 
permit of their being economically made use of. Nowhere 
but in the manure of the s able and farm-yard can we find 
combined all the fertilizing elements required, but several of 
them may be very cheaply procured. Thus lime and mag- 
nesia are abundant in the shape of marl and limestones ; soda 
is readily obtained, together with chlorine, in common salt ; 
while gypsum or plaster of Paris supplies at a low price both 
sulphuric acid and lime. Potash when wanting may be sup- 
plied to the soil by wood-ashes, but phosphoric acid and am- 
monia are less easily obtained and command higher prices. 

An abundant supply of phosphate of lime is found in bonePi 
which when dried contain from 50-0 to 60*0 p. c. of mineral 
matter, consisting of phosphate of lime, with a little carbo- 
nate, and small portions of salts of magnesia and soda. The 
remainder is organic matter, which is destroyed when the bones 
are burned. This phosphate of lime of bones contains 46-0 per 
cent of phosphoric acid, and the refuse bone-black of the 
sugar-refiners usually affords about 32*0 per cent, of the acid. 
The different guanos also contain large amounts of phosphoric 
acid, and that known as Columbian guano is principally phos- 
phate of lime. Various deposits of mineral phosphate of lime 
have of late attracted the attention of scientific agriculturists. 
I may mention in this connection the crystalline phosphate of 
lime or apatite of our Laurentian limestones, and the phosphaiic 
nodules found in different parts of the Lower Silurian strata of 
Canada and described in previous Reports. 

These mineral phosphates are in such a state of aggregation, 
that it is necessary to decompose them by sulphuric acid be- 
fore applying them to the soil. ThQ, same process is also very 
often applied to bones ; for this end the phosphate of lime 
in powder is to be mingled with nearly two-thirds its weight 
of sulphuric acid, which converts two-thirds of the lime into 
sulphate, and leaves the remainder combined with the phos- 
phoric acid as a soluble super-phosphate. In this way, the 
phosphoric acid may be applied to the soil in a much more 
divided state, and its efficiency is thereby greatly increased* 
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Even in its soluble form however, the phosphoric acid is at 
once neutralized by the basic oxyds in the soil, and Mr. Paul 
Thenard has lately shown that ordinary phosphate of linoie, 
when dissolved in carbonic-acid water, is decomposed by diges- 
tion with earth, insoluble phosphates of iron and alumina being 
formed, which are again slowly decomposed by the somewhat 
soluble silicate of lime present in the soil, and transformed into 
silicates with formation of phosphate of lime. It is probable 
that alkaline silicates may also play a similar part in the soil. 
These considerations show that the superior value of soluble 
phosphate of lime as a manure, depends solely upon its 
greater subdivision. A portion of the phosphoric acid in 
Peruvian guano exists in a soluble condition as phosphate of 
ammonia. 

With regard to the nitrogen in manures, it may exist in the 
form of ammoniacal salts, or combined in organic matters which 
evolve ammonia by their slow decay. The ammonia which 
the latter are capable of thus yielding, is designated as po- 
tential or possible ammonia, as distinguished from the ammonia 
of the ammoniacal salts, which is generally soluble in water, 
and is at once disengaged when these matters are mingled with 
potash or quick-lime. Such is the sulphate of ammonia, which 
is prepared on a large scale from the alkaline liquid condensed 
in the manufacture of coal-gas. In Peruvian guano a large 
amount of the nitrogen is present as a salt of ammonia, and the 
remainder chiefly as uric acid, a substance which readily de- 
composes, and produces a great deal of ammonia. In fact, 
-this decomposition takes place spontaneously, with so much 
rapidity, that the best guanos may, it is said, lose more than 
one-fifth of their nitrogen in the form of ammonia in a few 
months' time, if exposed to a moist atmosphere. 

Other manures, however, contain nitrogen in combinations 
which undergo decomposition less readily than uric acid. 
Thus unburned bones yield from six to seven per cent, 
of ammonia, and dried blood, fifteen or sixteen per cent., 
while woolen rags and leather yield about as large a quan- 
tity. In estimating the value of such matters as manures, 
the difference in the facility with which they enter into decom- 
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position, must be taken into account. Thus if too large quan- 
tities 'of guano are applied to the soil, a portion of the am- 
monia may be volatilized and lost, while with leather and 
wool the decay is so slow, that these materials have but little 
immediate effect as manures. The nitrogen of blood and flesh 
is converted into ammonia with so much ease, that it may 
be considered almost as available for the purpose of a manure 
as that which is contained in ammonlacal salts* 

Attempts have been made to fix the money value of the 
ammonia and the phosphates in manures, and thus to enable 
us from the results of analysis, to estimate the value of any 
fertilizer containing these elements. This was I believe first 
suggested a few years since, by an eminent agricultural chemist 
of Saxony, Dr. St6ckhardt, and has been adopted by the scien- 
tific agriculturists of Great Britain, France, and the United 
States. These values vary of course very much for different 
countries ; but I shall avail myself of the calculations made 
by Prof. S. W. Johnson of New Haven, Connecticut, which 
are based on the prices of manures in the United States in 
1867. In order to fix the value of phosphoric acid in its in- 
soluble combinations, he has taken the market prices of Colum- 
bian guano, and the refuse bone-ash of the sugar refiners, which 
contain respectively about 40 and 32 per cent, of phosphoric 
acid, and from these he deduces as a mean 4^ cents the pound 
as the value of phosphoric acid when present in the fcrrm of 
phosphate of lime. This would give $1.44 as the value of 100 
pounds of bone-ash, and $1.60 for the same amount of the 
guano, while they are sold for $30 and $35 the ton. 

The value of soluble phosphoric acid has been fixed by 
Dr. Volcker in England, and by Stockhardt in Saxony, at 12i 
cents the pound. This evaluation is based upon the market 
price of the commercial super-phosphates of lime. Mr. Way, 
of the Royal Agricultural Society, however, estimates the 
value of phosphoric acid in its soluble combination at only 
10 J cents the pound ; and Mr. Johnson, although adopting the 
higher price, regards it as above the true value. 

In order to fix the real value of ammonia. Prof. Johnson 
deducts from the price of Peruvian guano, at $65 the ton, the 
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value of the phosphoric acid which it contains, and thus arrives 
at 14 cents the pound for the price of the available ammonia pre- 
sent. This kind of guano, however, now commands a price con- 
derably above that which serves for the basis of the above 
calculation ; and both Vdlcker and St5ckhardt fix the value of 
ammonia at 20 cents the pound. The price of potash as a 
manure is estimated by Mr. Johnson at 4 cents the pound ; but 
this alkali rarely enters to any considerable extent into any 
concentrated manures, and may therefore be neglected in esti- 
mates of their value. 

The use of fish as a manure has long been known ; on the 
shores of Scotland, Cornwall, Brittany, some parts of the 
United States, and on our own sea-coasts, the ofial from fish- 
eries, as well as certain bony fishes of little value for food, are 
applied to the soil with great benefit. The idea of converting 
these materials into a portable manure was however I believe 
first carried into efiect in France by Mr. D^molon, who seven 
or eight years since, erected establishments for this object on 
the coast of Brittany and in Newfoundland. For the details 
of this manufacture I am indebted to the Chimie Indmtrielle of 
Payen. Concameau, in the, department of Finisterre, is a 
small town whose inhabitants are employed in fishing for sar- 
dines, and it is the refuse of this fishery which is employed in 
the manufacture of manure. The ofial is placed in large cop- 
pers and heated by steam until thoroughly cooked, after which 
it is submitted to pressure, which extracts the water and oil. 
The pressed mass is then rasped, dried in a current of hot air, 
and ground to powder. 100 parts of the recent ofial yield on 
an average 22 parts of the powder, besides from 2 to 2^ parts 
of oil. The manufactory of Concameau employs six men and 
ten boys, and is able to work up daily eighteen or twenty tons 
offish, and produce from four to five tons of the powdered 
manure. 

This manure contains, according to an average of several 
analyses, 80*0 percent, of organic matters, and 14*1 per cent, 
of phosphates of lime and magnesia, besides some common salt, 
a little carbonate of lime, small portions of sulphate and car- 
bonate of ammonia, and only 1*0 per cent of water. The 
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nitrogen of this manure, which is almost wholly in the form 
of organic matters, correspondb to 14*5 per cent of ammonia, 
and we may estimate the phosporic acid, which is here present 
in an insoluble. form, at 70 per cent. If we calculate the 
value of this manure according to the rules above laid down, 
we shall have as follows for 100 pounds : — 

Ammonia, — 14} pounds, at 14 cents $2.03 

Phosphoric Acid, — *l pounds, at ^ cents, 0.31| 



$2.34i 



This IS equal to $47 the ton of 2000 pounds ; the manufac- 
tured product of Concarneau, however, according to Payen, is 
sold in the nearest shipping ports at 20 francs the 100 kilo- 
grammes, (equal to 220 pounds), which, counting the franc at 
$0.20, is equivalent only to $1.81 the 100 pounds, or a little 
over $37 the ton. This however was in 1854, since which time 
the price of manures has probably increased. 

Mr. D^molon in company with his brother, has also ac- 
cording to Payen, erected a large establishment for the manu- 
facture of this manure on the coast of Newfoundland, at Ker- 
pon, near the eastern entrance of the Strait of Bellisle, in a 
harbor which is greatly resorted to by the vessels engaged in 
the cod-fishery. This manufactory, now in successful opera- 
tiod, is able to produce 8,000 or 10,000 tons of manure annu- 
ally. ' Payen estimates the total yearly produce of the cod- 
fisheries of the North American coast to be equal to about 
1,500,000 tons of fresh fish ; of this, one-half is refuse, and is 
thrown into the sea or left to decay on ^he shore, while if 
treated by the process of D^molon, it would yield more than 
150,000 tons of a manure nearly equal in value to the guano 
of the Peruvian islands, which now furnish annually from 
300,000 to 400,000 tons. If to the manure which might be 
obtained from the cod-fisheries of the Lower Provinces, we 
add that of many other great fisheries, we are surprised at the 
immense resources for agriculture now neglected, which may 
be drawn at a little expense from the sea, and even from the 
otherwise worthless refuse of another industry. To this may 
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be added vast quantities of other fish, which at certain seasons 
and on some coasts are so abnadant that they are even taken 
for the express purpose of spreading upon the adjacent lands, 
and which would greatly extend the resources of this new 
manufacture. The oil, whose extraction is made an object of 
economic importance in the fabrication of manure from sar- 
dines in France,, exists in but very small quantities in the cod, 
but in the herring it equals 10 per cent, of the recent fish, and 
in some other species rises to 3*0 and 4*0 per cent. 

Mr. Duncan Bruce of Gaspd has lately been endeavoring to 
iniroduce the manufacture of fish-manure into Canada ; but he 
has conceived the idea of combining the fish-ofial with a. large 
amount o£ calcined shale, under the impression that the ma- 
nure thus prepared will have the effect of driving away insects 
from the plants to which it is applied. He employs a black 
bituminous shale from Port Daniel, and distilling this at a red 
heat, passes the disengaged vapours into a vat containing the 
fish, which by a gentle and continued heat, have been reduced 
to a pulpy mass. The calcined shale is then ground to pow- 
der and mingled with the fish,, and the whole dried. Experi- 
ments made with this manure appear to have given very satis- 
factory results, and it is said to have had the effect of driving 
away insects when applied to growing crops, a result which 
may be due to the small amount of bituminous matter in the 
products of the distillation of the shale, rather than to the 
admixture- of the calcined residue. Cqal-rtar is known to be 
an efficient agent for the destruction of insects, and in a re- 
cent number of the journal, Le Cosmos, it is stated that simply 
painting the wood-work of the inside of green-houses with 
coal-tar has the eflbct of expelling from them all noxious in- 
sects. Mr. Bruce caused several analyses of this shale to be 
made by Dr. Reid of New York, from which it appears that dif- 
ferent specimens contain from 2*0 to 26*0 per cent, of carbonate 
of lime, besides from 1*4: to 2'0 per cent, of gypsum, 2*0 per cent. 
of iron pyrites, and from 4-5 to 6*7 per cent, of carbon remain- 
ing after distillation. The amount of volatile matter, described 
by Dr. Beid m consisting of water, naphtha and ammonia, was 

p 
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found by him in two different samples to equal only 3*5 per 
cent., of which a large proportion is probably water. 

I have examined two specimens of manure prepared by Mr. 
Bruce from the fish commonly known as the menhadden 
{Alosa menhadden). No. 1 was made with the Port Daniel 
shale, as before described ; while for No. 2, this was replaced 
by a mixture of clay and saw-dust, which was distilled like 
the shale, the volatile products being added to the decompos- 
ing fish. The oil which rose to the surface of the liquid mass 
had been separated from the second preparation, but remained 
mingled with the first. Both of these specimens were in the 
form of a black granular mass, moist, cohering under pressure, 
and having a very fishy odour. A proximate analysis of these 
manures was first effected by exposing a weighed portion to a 
temperature of 200** F. till it no longer lost weight, and then 
calcining the residue, from which the carbonaceous residue 
very readily burned away. The oil in the first specimen was 
obtained by digesting a second portion, previously dried, with 
ether, so long as anything was taken up. The solution by 
evaporation left the oil, whose weight was deducted from the 
loss by ignition. The portion of oil remaining in the second 
sample was not determined. 

I. 11. 

Animal matters and carbon, 23*7 > », ^ 

Oil, 6-6S 21-0 

Water, 13-6 21-8 

Earthj matters, 56*2 5*7*2 

100*0 100*0 

The residue of the calcination was digested with hydro- 
chloric acid, which dissolved the phosphate of lime from the 
fish-bones, together with portions of lime, magnesia, alumina, 
and oxyd of iron, derived from the shale and clay. The solu- 
tion from No. 1 contained, moreover, a considerable portion of 
sulphate from the gypsum of the shale. Small quantities of 
common salt were also removed by water from the calcined 
residues. The dissolved phosphoric acid, lime, and magnesia 
were separated by precipitating the phosphoric acid in combin- 
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ation with peroxyd of iron, from a boiling acetic solution, 
and were determined according to the method of Fresenius. 
The nitrogen of the organic matter was estimated by the 
direct method of burning a portion of the dried substance 
with soda-lime, and weighing the disengaged ammonia as am- 
monio-chlorid of platinum. The results were as follows for a 
hundred parts i—~ 

I. II. 

Phosphoric acid, '. 3'40 3*99 

Sulphuric acid, 2*16 *I5 

Lime, 6*90 4*44 

Magnesia 1*20 1*15 

Ammonia, 3*76 2*60 

If we calculate the value of the first specimen accordingr 
to the rules already laid down, we have as follows for 100 
pounds : — 

Phosphoric acid, Z^ ponnds at 4} cents, $0*153 

Anuuonia, 3^ pounds at 14 cents, 0*525 

$0*6T8 

At 68 cents the 100 pounds, this manure would be worth 
$13.60 the ton. The sulphuric acid is of small value, corres- 
ponding to 80 pounds of plaster of Paris to the ton, and we do 
not take it into the calculation. The somewhat larger amount 
of phosphoric acid in the second specimen, is probably derived 
in part from the ashes of the saw-dust, and in part from the 
clay. The value of this manure would be $10'88 the ton. 

In order to arrive at the real value of the animal portion of 
this manure after the removal of the oil, we may suppose, 
since Dr. Reid obtained from the shales from 4*5 to 7*6 per 
cent, of fixed carbon, that with the 56*2 parts of calcined re- 
sidue, there were originally 3.7 parts of carbon derived from 
the shales. This deducted from 23*7 parts leaves 20*0 of ni- 
trogenized animal matter in 100 parts of the manure, yielding 
3*76 parts, or 18*8 per cent, of ammonia. This matter consists 
chiefly of muscular and gelatinous tissues, and Payen obtained 
from the dried muscle of the codfish, 16-8 per cent, of nitrogen, 
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equal to 20*4 of ammonia. The 8-4 parts of phosphoric acid 
in the manure will correspond to 7*4 of bone-phosphate, and if to 
this we add for moisture, impurities, etc., 2*6 parts, = 30*0 in 
all, we should have for 100 pounds of the fish when freed from 
oil and dried, the following quantities of ammonia and phos- 
phoric acid : — 

Ammonia, — 12} poands at 14 cents, $1*75 

Phospborio acid,— Hi pounds at 4ioent8, 0*51 

$2*26 

The matter thus prepared would have a value of $45.20 the 
ton, agreeing closely with that which we have calculated for 
the manure manufactured from sardines in France, in which 
the quantity of ammonia is somewhat greater, and the phos- 
phoric acid less, giving it a value of $47 the ton. 

Prof. George H. Cook of New Jersey, in an analysis of the 
menhadden, obtained from 100 parts of the dried fish, 16*7 
parts of oil, besides 61*6 of azotized matters yielding 9*28 parts 
of ammonia, and 31'7 of inorganic matters, etc., containing 
7*78 of phosphoric acid.* If we deduct the oil, we shall have 
for 100 parts of the fish, according to this analysis, 11*2 of 
anmionia, and 9*3 of phosphoric acid* 

By comparing these figures with the results calculated for 
the animal portion of Mr. Brace's manures, we find : — 

Ammonia* Phosphoric add. 

Manure firom sardines (Payen), 14-5 7-0 

Dried menhadden (Oooke), 11*2 9-3 

Manure by Mr. Bruce 3*7A 3*4 

" '* (excluding shale), 12*6 11*3 

The proportion of phosphates is of course greater in the more 
bony fishes. In the manure of Mr. Bruce there are doubtless 
small amounts of phosphoric acid and ammonia, derived fi'Oin 
the shale and the products of its distillation ; but these do 
not however warrant the introduction of an inert material 
which reduces more than two-thirds the commercial value 
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of the manure. The results which we have given clearly 
show that by the application of a process similar to that now 
applied in France and in Newfoundland, which consists in 
cooking the fish, pressing it to extract the oil and water, drying 
by artificial heat, and grinding it to powder, it is easy to 
prepare a concentrated portable manure, whose value, as a 
source of phosphoric acid and ammonia, vdll be in round num- 
bers, about $40 the ton. 

We can scarcely doubt that by the application of this pro- 
cess a new source of profit may be found in the fisheries of the 
Gulf, which will not only render us independent of foreign 
guano, now brought into the Province to some extent, but 
will enable us to export large quantities of a most valuable 
concentrated manure, at prices which will be found remunera- 
tive. 

I have the honor to be, 

Sir, 
Your most obedient servant, 

T. STEERY HUNT. 
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Quebec, 20th January, 1868. 
Sib, 

In the month of October, 1866, at your request I left 
Quebec for Montreal, in order to determine by electric tele- 
graph the longitude of that city. On my arrival, the first object 
was to procure a suitable place, not far from the telegraph 
wire, and permission was given to make use of the top of the 
Exchange. 

The transit instrument was placed upon a stack of chimnies, 
and a temporary canvas cover erected to protect the instrument 
from the wind. On the 28th October the transit instrument 
was in the meridian, the telegraph wire was led up to the top 
of the house, and a message sent to Quebec to be ready at 7 
p,M. The night was fine and clear, and we commenced by 
giving a signal to look out when a star entered the field of the 
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telescope, and as it passed each wire a single dot was sent 
along the line to Quebec. The assistant, Mr. Heatley, on the 
signal being given to look out, listened attentively to these 
dots and to the tick of the sidereal clock, and registered the 
fraction of a second ; by these means the observations at Mont- 
real were noted down with all the ease and facility that could 
have been attained in a properly fitted observatory, instead 
of the temporary arrangement we had on the top of a house. 

From the operatore not understanding some technical ex- 
pressions, and from the novelty of the transaction, many stars 
were lost ; but considering that it was a first trial we had every 
reason to expect that we should finally succeed. 

On the following night we were again connected by the 
telegraph wire, but after sending a few stars a great disagree- 
ment was found to exist between this and the preceding night's 
work. On my taking observations to determine the errors of 
the instrument, I found that it had moved considerably out of 
the meridian ; and subsequently I discovered that the passing 
of a cart, even at the distance of two streets, put the whole 
chimney in motion ; for this there was no remedy, and the 
idea of succeeding with the present arrangement was hopeless. 

Having to return to Quebec, I left on the 2nd November, 
with the knowledge taught by experience that a transit instru- 
ment placed on the top of a house could only give doubtful 
observations, which were worse than useless. 

On the 29th December I left Quebec for Toronto, and on 
my arrival took up my quarters with my friend Professor 
Kingston of the Magnetic Observatory. Here there was every 
convenience, a small transit instrument in position, and a 
sidereal clock. The observations for time were under the 
superintendence of Professor Kingston. The distance of the 
Observatory from the Telegraph Office is, I should think, 
about two miles, and the work of leading the wire through 
the town and into the Observatory presented many difficul- 
ties — one, the ground being frozen hard could not be opened 
for sinking the posts, and another, the interference with 
private property; but by the hearty co-operation of the 
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Superintendent of the Telegraph Office, Mr. Dwight, and 
by some contrivance, these difficulties were surmounted. 

The cloudy state of the atmosphere prevented our working 
until the 17th January, which was fair for observations. As our 
object was to determine the time by the face of our respective 
clocks at the same instant, thirty dots were sent at intervals 
of a second in each minute, so that if the clocks were not 
beating together, the fraction of a second that one clock was 
after the other might be guessed at. The fraction being known, 
the second, minute, and hour are sent, and consequently the 
readings of the two clocks are known at the same moment. 

The errors of the clocks were obtained by observations of 
many stars on the same night, and the errors applied to the 
respective clocks ; the true difference of time between Quebec 
and Toronto was thus known, and hence the longitude. See 
Table. 

On the 5th February I left Quebec for Kingston, and on my 
arrival was offered a home and every assistance by Dr. Yates. 
The site which I selected for the temporary Observatory is 
situated in a cross street between Earl street and Barrie street. 
Two large blocks of limestone were brought and placed in 
the corner of a yard, and some planks about six feet long were 
fixed around them, covering in a space about eight feet 
square. This was also some distance from the Telegraph 
Office, but by taking advantage of an old fence and of an 
occasional tree, the wire was brought to the Observatory 
without much difficulty. 

My past experience had taught me to avoid the tops of 
houses, and to selecL the solid earth and solid rock for the 
support of my transit instrument. Still I had another lesson to 
learn. This neighborhood was infested with boys, who when 
they saw a light shining through the cracks of the boards, 
commenced throwing stones with a determination and preci- 
sion worthy of a better cause ; and some of the few clear nights 
that occurred in this month were lost in consequence of boys' 
love of mischief. I first tried mild entreaties and then severe 
threatenings ; they laughed at the former, and made faces at 
the latter. I then procured the service of the police, who 
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partly succeeded in keeping the boys from further interference 
with my duties. 

On the night of the 20th February, all being ready, and the 
weather favorable, we made arrangements for sending signals 
to Quebec. I found that the method adopted at Montreal, of 
sending a signal to the Observatory at Quebec each time a 
star passed the wire of the telescope, involved the necessity of 
employing a telegraph operator for some hours ; but by merely 
exchanging the time, the operator was not required for a longer 
period than half-an-hour ; consequently, in this case, we sent 
thirteen taps, at intervals of twenty seconds, from Kingston to 
Quebec,from a mean solar chronometer. As a sidereal clock gains 
one second on the mean solar chronometer in six minutes, 
Quebec listened for and marked down the second of the sidereal 
clock which was co-incident with the signal sent from Kings- 
ton, and consequently without any guess-work, had the 
fraction of a second. Quebec then sent similar signals from 
the sidereal clock, and Kingston listened for and marked 
down the second which was co-incident with the signal sent 
from Quebec; in this way was the difference between the 
two places ascertained to the hundredth part of a second. 
I conceive that signals sent from one end of the line by 
mean time and from the other end by sidereal time ensure 
the most satisfactory results. Although the observations for 
time were not very satisfactory, still from the severity of the 
weather, and the nuisance above alluded to, I resolved not 
to stay any longer for further trials, but left for Montreal on 
the 30th. On my arrival, I accompanied you, and we recon- 
noitred in the neighbourhood of Viger square, where we were 
glad to find that there appeared to be a scarcity of boys, and 
those that did heave in sight were perfectly tame. The 
gardener's tool-house, in Viger square, appeared well suited 
to our purpose, and by placing a large block of limestone, on 
a solid basis built beneath it, we had in perfection the prin- 
cipal requisite for the support of a transit instrument — that 
of fixity. 
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In order that I might avail myself of every opportunity of 
taking observations, I took up my residence there, and al- 
though great cold was experienced, nevertheless the advantage 
of being close to my work, far more than compensated for the 
severity of the weather. 

The night of the 12th March was clear, the instrument firmly 
fixed and well adjusted, and signals were sent to and from 
Quebec. Although the electric current was weak, and the 
signals at the Montreal end of the line diifficult to be heard, 
still the results were most satisfactory, and I left on the fol- 
lowing morning for Quebec. 

Chicago being placed on some charts, in a longitude differing 
by upwards of forty miles from that on another, it was of the 
greatest consequence before making a map of Canada, that the 
right position of Chicago should be ascertained. I therefore 
with that view, left Quebec early in the month of April, for 
this renowned city, and on my arrival, called on Lieut.-Col. 
Graham, U. S. A., and stated the object of my visit. He 
offered and gave me his valuable assistance, and obliged me 
by taking charge of the operations at one end of the line ; 
after an observatory was erected, my transit instrument in 
position, and the telegraph authorities spoken to, I hurried 
back to Quebec, and found that they had succeeded on 'one 
night in sending signals ; but in consequence of the weather 
not being very favorable at Chicago, we were again in commu- 
nication on the night of the 15th May. 

The electric current was transmtted via Toledo, Cleveland, 
Buffalo, Toronto and Montreal, a distance of 1210 miles, by 
one entire connection between the two extreme stations, and 
without any intermediate repetition, and yet all the signals were 
heard distinctly at either end of the line ; the signal occupied 
only '08 of a second in passing along that distance. 

On the 24th July, I left Quebec for Windsor, and my past 
experience enabled me soon to select a spot suitable for the 
transit instrument, around which a covering of boards was 
put up ; on the night of the 15th August, we succeeded in 
sending signals to Quebec ; but unfortunately the sky became 
cloudy, and I was unable to get satisfactory observations fo^ 
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the local time. However, on the 18th» the signals and obser- 
vations for time were most complete. 

On the 19th, I left Windsor for Collingwood, and on my 
arrival, I found rock and quietness in the yard of Mr. Arm- 
strong's house, where I was stopping, The instrument was in 
position and the night favorable, on the 1st September, and 
satisfactory signals were exchanged. I left on the following 
day for Quebec. 

It was now most iniportant that the longitude of Quebec 
should be determined with the utmost possible accuracy. I 
had formerly by electric signals on one night from Frederic- 
ton, N. B., obtained, by the kindness and assistance of Doctors 
Toldervy and Jack, the position of the Quebec Observatory, 
but on that night observations for our local time could not be 
taken, and we had to trust to the observations taken on the 
previous night and to the good character of the sidereal clock. 

If we had been able to get the difference of longitude be- 
tween Fredericton and Quebec, the position of the Quebec 
Observatory would have been quite certain, as the longitude 
of the former had been obtained by frequent signals on many 
nights with Cambridge, which by interchange of several 
hui^red chronometers with Greenwich, is supposed to have 
its meridional difference of longitude ascertained with all the 
accuracy possible short of that to be arrived at by the transat- 
lantic cable. 

We were unable to again get telegraphic communication 
with Fredericton on account of the submerged cable at 
Cape Rouge being broken; but Professor W. C. Bond, of 
Cambridge Observatory, offered in the kindest manner possible 
to send and receive signals to and from Quebec ; on the 2l8t 
September and 9th October, the communications between the 
Observatories of Cambridge and Quebec, were completely 
successful, and the longitude of Quebec, as well as those 
places already referred to, finally settled. 

The longitude of this Observatory as obtained by telegraphic 
signals, and the longitude published on the Admiralty Charts, 
differ by no less than fourteen seconds of time, and the other 
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places whose positions have been determined in a similar 
manner have a still greater difference. 

On the 29th October, I left Quebec for Ottawa, and on my 
arrival put up at Mr. Doran's boarding house and went in 
quest of a site for the transit instrument. On Barrack Hill 
there were several blocks of limestone, around one of which I 
built a little Observatory and had the telegraph wire brought 
there. The night of the 14th November was beautifully clear, 
and the result of our night's work most satisfactory. 

In conclusion I may say that the ease and accuracy with 
which the position of a place can now be fixed by means of 
the electric telegraph renders it imperative that all those 
places which can avail themselves of the use of the telegraph 
line, should have their longitudes determined at once, in order 
tiiat a correct map of Canada may be produced. 

Subjoined I send you an abstract of the observations made. 

I have the honor to be, 

Sir, 
Your most obedient servant, 

E. D. ASHE. 



Abstract of the Telegraphic Observations determining the Longi- 
tudes of several places in North America^ by Lieut. E. D. 
Ashe, B. N. 



QuBBBO, 21st Sept., 1857. 
The place of obserration was the Obseryatory in Mann's Bastioni Citadel. 

By the signals sent from Qnebec to Gambridgej the difference 

of longitude is shown to be 18*27 

And by the signals from Cambridge to Quebec 18*25 

Mean difference of longitude by the work of the 2l8t September, 18*26 

Again on the 9th October : — 

By the signals sent from Quebec to Cambridge, &o 18*44 

By the signals from Cambridge to Quebec » 18*33 

Mean difference of longitude by the work of the 9th October • . u 18*38 

Mean of both nights' work :— 

Quebec Observatory west of Cambridge Obseryatory, 18*32 

Longitude of Cambridge west of Greenwich, as communicated 

by Professor W. 0. Bond 4 44 30*70 

Longitude of Quebec Obseryatory 4 44 4902 



Toronto, 21st January, 1857. 
The place of observation was the Magnetic Obseryatory. 

//. m. 8, 
By the signals sent from Quebec, Toronto is west of Quebec. . . 32 44*51 
By the signals from Toronto, " " "... 032 44*31 

Mean difference of longitude 32 44*41 

Longitude of Quebec , 4 44 49.02 

Longitude of Toronto Magnetic Observatory 6 17 33*43 
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Kingston, 28th February, 1857. 
The place of obser ration was the new Court-house. 

H, 771. 8, 

By the signals sent from Quebec, Kingston is west of Quebec. . 21 05-60 
£7 the signals from Kingston, ^' " " .. 21 05*39 



Mean difference of longitude 21 05'5O 

Longitude of Quebec 4 44 49*02 

Longitude of Kingston ••.. 5 & 54*^2 



MoNTBBAL, 12th March, 1857. 

The place of observation was in Viger Square, 650 feet west of Capt. Bay- 
field's station on Gate Island. 

Bj the signals sent from Quebec, Montreal is west of Quebec . . 9 23*01 
By the signals sent from Montreal, << " <* . • 9 22*38 

Mean differencejof longitude 9 22*70 

Longitude of Quebec i 4 44 49*02 

Longitude of Montreal e 4 64 11*72 



Chicago, 15th May, 1857. 

The place of obserra-tion was in the play-ground of the School situated to 
the northward of the Roman Catholic Church, Huron Street. 

Ei, VI, 8, 

By the signals sent from Quebec, Chicago is west of Quebec . . 1 5 41*44 
By the signals sent from Chicago, " " " .. 1 5 41*60 

Mean difference of longitude » 1 5 41*53 

Longitude of Quebec ift 4 44 49*02 

• • • . , 

Longitude of Chicago 5 50 30*54 
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Windsor, 18th Angast, 1857. 



The place of ohseryation was in the yard of Mr. Sholand in Goyeau Street, 
about fifty yards to the westward of the new English Church, and twenty yards 
to the westward of the Court-house. 

By the signals sent from Quebec, Windsor is west of Quebec. . 4*7 19-04 
By the signals sent from Windsor, " '^ « . • 47 18-97 



■I » 



Mean difference of longitude 47 1900 

Longitude of Quebec .•.•....•••. • • 4 44 49*02 

Longitude of Windsor 5 32 08.02 



CoLLiNGwooD, 1st September, 1857. 

The place of observation was the Railway terminus. 

ST. m, 8. 
By the signals sent from Quebec, CoUingwood is west of Quebec 36 01*43 
By the signals sent from CoUingwood, " •* " 36 01-59 



Mean difference of longitude .....' 36 01*51 

Longitude of Quebec 4 44 49-02 



Longitude of CoUingwood 6 20 50.53 



Ottawa, I4th November, 1857. 
The place of observation was 120 yards east of the Flag-staff on Barrack Hill. 

H. M. 8, 

By the signals sent from Quebec, Ottawa is west of Quebec ... 017 59*24 
By the signals sent from Ottawa, « •* "... 17 69*30 

Mean difference of longitude ..... . . . . . . .'. . '^ , 017 59*27 

Longitude of Qnebe'C. .'. • .'. .V. . . .'. 4 44 49*02 

Longitude of Ottawa. * 5 2 48*29 
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